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PREFACE  TO  THE  FIRST  EDITION. 


The  aim  of  the  author  in  writing  this  book  has  been  to 
place  in  the  hands  of  the  American  student  practitioner, 
and  sanitary  officer,  a  trustworthy  guide  to  the  principles 
and  practice  of  preventive  medicine. 

He  has  endeavored  to  gather  within  its  covers  the  essen- 
tial facts  upon  which  the  art  of  preserving  health  is  based, 
and  to  present  these  to  the  reader  in  clear  and  easily 
understood  language. 

The  author  cannot  flatter  himself  that  much  in  the 
volume  is  new.     He  hopes  nothing  in  it  is  untrue. 


(V) 


PREFACE  TO  THE  THIRD  EDITION. 


In  this  edition  every  chapter  has  been  subjected  to  a  careful 
'revision,  and  the  advances  in  sanitary  science  and  practice  have 
been  incorporated. 

Recent  legislation  in  the  United  States  and  Canada  has 
almost  revolutionized  quarantine  practice.  Surgeou-Geneml 
Walter  Wyman,  and  Dr.  H.  D.  Geddings,  of  the  United 
States  Marine-Hospital  Service,  have,  at  the  request  of  the 
author,  entirely  rewritten  the  chapter  upon  Quarantine,  and 
it  will  be  found  to  represent  fully  the  modern  principles  and 
practice  of  maritirae  sanitation. 

Medical  Director  Albert  L.  Gihon,  United  States  Navy,  has 
again  thoroughly  revised  the  chapter  on  Marine  Hygiene. 

With  the  view  of  making  the  book  still  more  useful  to 
teachers,  students,  and  sanitary  officers  than  heretofore,  an  ana- 
lytical set  of  questions  has  been  appended  to  each  chapter,  and 
a  separate  section  has  been  added  on  methods  of  examination 
of  air,  water,  and  food.  For  these  additions  the  author  is 
indebted  to  Professor  Seneca  Egbert,  of  Philadelpliia.  Dr. 
Egbert  has  also  carefully  revised  the  chapter  on  Vital  Statistics. 

The  author  desires  to  thank  all  who  have  assisted  him  in 
the  work,  and  csix'cially  the  sanitarians  throughout  the  country 
who  have  been  helplul  in  the  way  of  criticism  and  suggestion. 
He  hopes  that  the  new  edition  will  merit,  as  well  as  receive,  the 
approval  of  all  students  of  Preventive  Medicine. 

BAJ^rmoRB,  Md.,  October,  18M. 
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CHAPTER  I. 


Air. 

Exact  investigation  into  the  influence  of  the  atmosphere 
upon  healtli  is  yet  in  its  inlkncy.  Eiiougli  has  been  learned, 
however,  to  show  that  changes  in  the  composition  of  the  air,  in 
its  density,  its  temperature,  its  humidity,  its  rate  and  direction 
of  motioji,  and  possibly  its  electrical  or  magnetic  conditions, 
influence  in  various  ways  the  health  of  the  individual.  It  is 
only  very  recently  that  any  scientific  attempts  have  been  made 
to  trace  the  bearing  of  atmospheric  changes  upon  health,  The 
observations  already  recorded  indicate  tliat  a  thorough  study  of 
meteorological  phenomena  in  connection  with  the  origin  and 
progress  ol'  certain  diseases  is  a  promising  field  ol'  labor  ibr  the 
educated  sanitarian.  The  meteorological  observations  which 
have  been  gathered  by  the  United  States  Signal  Service  during 
the  past  twenty-three  years,  together  with  elaborate  studies 
made  by  the  meteorologists  and  climatologists  of  other  countries, 
already  tbnn  sucli  a  large  and  tolerably  complete  and  well- 
arranged  hotly  of  facts,  that  reasonably  accurate  deductions  can 
even  now  be  made.  Heretofore,  in  shulying  tlie  sanitary  rela- 
tions of  the  atn)Osphere,  both  in  this  countrj'  and  abroad,  the 
attention  of  observers  has  lieeii  riveted  almost  exclusively  upon 
the  changes  in  its  composition  occurring  within  certain  limited 
area.s.  It  is,  perhaps,  (xpiall}'  important  to  study  this  universally 
diffused  and  necessary  condition  of  lital  ai'tinty  in  its  broader 
and  more  general  relations.  It  will  be  sho^vn,  in  the  course  of 
the  present  work,  that  the  meteorological  features  of  countries, 
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or  of  seasons,  or  even  the  daily  atmospheric  changes,  exercise  an 
important  influence  upon  life  and  Itealth.  In  order  to  fully 
appreciate  these  relations  it  will  be  necessary  to  first  give  a  brief 
summary  of  the  facts  and  laus  of  meteorology. 


THE  COMPOSITION    AND   PHYSICAL   CONDITIONS   OF  THE  ATMOSPHERE. 

Atmospheric  air  is  a  mixture  of  four-fifths  of  nitrogen  and 
ono-fillh  of  oxygen;  more  accurately,  79.00  of  the  former  to 
20.90  of  the  latter.  In  addition,  there  is  constantly  present  a 
modicum  of  carbon  dioxide,  usually  a  little  over  .03  per  cent. 
(3  to  4  parts  in  10,000),  traces  of  ammonia  and  nitric  acid,  and 
a  variable  proportion  of  vapor  of  water. 

These  proportions  are  niaintJiined,  with  but  very  little 
change,  at  different  heii^lits.  At  first  thonglit,  it  would  seem 
that  carbon  dioxide,  being  much  heavier  than  the  other  con- 
stituents of  air,  would  accumulate  in  the  lower  regions  of  tlie 
atmosphere,  and  there  cause  an  excess  of  this  poisonous  con- 
stituent, but  in  obedience  to  the  law  of  diffusion  the  interming- 
ling of  the  component  gases  is  jjerfect,  and  the  proportion  of 
carbon  dioxide  in  the  atmosphere  is  quite  as  great  on  mountiin- 
tops  as  in  the  deepest  valleys. 

The  proportion  of  nitrogen  in  atmospheric  air  is  generally 
uniform,  while  that  of  oxygen  varies,  depending  to  a  great  ex- 
tent upori  the  amount  of  carbon  dioxide  present.  Hence,  an 
increase  in  the  amount  of  the  latter  constituent  is  usually  ac- 
companied by  a  <liininution  of  oxygen,  inasmuch  as  the  formiition 
of  carbon  dioxidf  cun  oidy  take  place  at  the  i'X|>en.se  of  oxygen. 
T!ie  recijirocal  activities  of  animal  and  vegetable^  life  are  beanti- 
fully  illustrated  by  these  relations  between  the  oxygen  and 
carbon  dioxide  in  the  air.  In  the  processes  of  combustion  and 
o.xidalion,  oxygen  is  withdmwn  from  the  atniosplicre,  and  com- 
Innes  with  carbon,  forming  riiilwin  dioxiile.  During  vegetable 
growth,  on  the  other  liand,  ciirbmi  dioxide  is  witlidrawn  from 
tlie  air  by  the  leaves  of  plants,  arid  dfcomposed  into  its  elements, 
carbon  and  oxygen.     The  carbon  is  used  in  Ijuilding  up  the 
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plant,  while  the  liberated  oxygen  is  restored  to  the  atmosphere. 
The  animal  consumes  oxygen,  and  gives  out  carbon  dioxide; 
the  plant  resolves  this  compound  into  its  constituent  elements, 
and  gives  back  the  oxygen  to  the  air  again. 

Some  recent  experiments  of  Jolly  have  shown  that  on  days 
of  northerly  winds  the  pro]H)rtion  of  oxygen  is  higher  than  the 
average,  whUe  under  the  influence  of  the  south  wind  the  propor- 
tion of  oxygen  is  deficient.  The  extremes  in  a  series  of  21 
observations  were  21.01  and  20.53  per  cent.  The  difference, 
.48  per  cent.,  is  too  small  to  have  any  appreciable  influence 
upon  health. 

The  atmosphere  extends  upward  from  the  surface  of  the 
earth  to  an  indoiinite  distance,  Thi'  limit  has  lioen  variously 
placed  at  from  75  kilometres  to  40,000  kilometres.  For  all 
sanitary  purposes  the  former  raay  be  titken  as  the  upward  limit 
of  the  atraospliere.  In  obedience  to  the  law  of  gravity,  this 
mass  of  air  ever)  where  presses  directly  dowinvard — toward  the 
earth's  centre — with  a  furce  equal  to  its  weight.  If  a  column 
of  this  air  be  balanced  by  a  column  or  mass  of  any  other  matter — 
the  columns  being  of  tlie  same  diameter — we  have  a  relative 
measure  of  the  weight  of  the  atmosphere.  The  instrument  with 
which  the  weight  or  do-wnward  pressiu'e  of  the  air  is  measured 
is  called  a  barometer.  Tlie  atmosphere,  at  the  sea-level,  presses 
downward  with  a  force  equal  to  the  pressure  of  a  column  of 
mercury  760  millimetres  high.  Hence,  the  barometric  pressure 
at  sea-level  is  said  to  be  760  millimetres,  or  30  inches.  If  the 
barometer  be  carried  to  the  summit  of  a  mouutjiin  1000  metres 
above  the  level  of  the  sea,  or  taken  to  the  same  altitude  in  a 
balloon,  the  mercur)-  in  the  barometer-tube  will  tall  aljout 
90  millimetres.  These  90  millimetres  of  the  mercutiul  column 
represent  the  weight  of  1000  metres  of  air  now  below  tlie 
barometer,  and  consequently  not  measured  or  balanced  by  it.' 

Upon  ascending  from  the  sea-level,  it  is  found  also  that  the 

•The  flgtirw  here  (flven  an-  nnt  ah«olntc.  but  ni<*rply  apprmtraatf.  The  limltx  of  tbii 
work  d»  tint  ikUowa  full  di^ou^slon  of  the  metoorulogicBl  elcmeuta  tuodifylog  the  pressure  of 
the  Btmnepberc  at  Ma-levcL 
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air,  being  less  pressed  upon  by  that  whicli  is  still  above  it, 
becomes  more  rarefied  and  ligliter;  its  tension,  as  it  is  termed, 
is  less.     Hence,  for  tlte  second  1000  metres  of  ascent  above  the 
sea,  the  mercury  will  fall  a  less  distaiue  in  the  tube,  the  weight  m 
removed  not  being  so  great  as  in  the  first  1(H)0  metres.  ■ 

The  following  tjible  shows  the  diminution  in  atmospheric 
pressure  for  every  1000  metres  above  sea-level:— 

Tablb  I. 

Height.  Bnr^motric  P^c^8raIe. 
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Variations  in  temp'rature  and  humidity  of  tlie  air  influence 
the  tension  of  the  atinttspliiTe  in  ii  murked  degree,  and  affect 
the  height  of  tlie  barometric  column.  In  fact,  most  of  the 
changes  of  atmosplieric  pressure  at  the  surface  of  the  earth  are 
directly  due  to  changes  in  terapeniture  anil  humidity.  Increase 
of  temjH'niture  diminishes  the  density  of  the  air.  Hence,  when 
the  temperature  rises  the  pressure  decreases. 

The  proi>ortion  of  moisture  (iiqurriu-s  vapor),  if  increased, 
likewise  cjiuses  a  diminution  in  pressure.  It  is  found,  for  ex- 
ample, that  when  the  amount  of  aqueous  vapor  in  the  air 
increases  the  barometer  falls.  This  is  due  to  the  fact  tliat  tin- 
specific  gravity  of  aqueous  vapor  i.<  less  than  that  of  dr)'  air, 
being  in  the  proportion  of  .G23  to  1. 000.     Hence,  as  aqueous 
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Tapor  is  diffused  throiigli  air,  the  latter  becomes  lighter,^-or,  in 
other  words,  tlie  harometric  pressure  diminishes. 

The  warmtii  of  tlie  air  is  primarily  derived  from  the  sun. 
On  a  elcar  day  about  one-fourtli  of  the  heat  of  the  sun's  rays  is 
given  off'  directly  to  tlie  air  during  tlic  pasi^ge  of  the  heat- 
rays  to  the  earth.  Of  the  remaining  three-fourths,  part  is  re- 
flected from  the  earth,  while  the  larger  portion  is  first  absorbed 
by  the  earth,  and  then  given  oft'  by  radiation  and  convection  to 
the  sufK'rincumbent  air. 

The  air  i.s  always  warmer  near  the  eartb's  surface  on  a  clear, 
sun-shiny  day;  for,  as  soon  as  the  earth  gets  warmer  than  the 
air  iramcdiatcly  above  it,  tlie  excess  of  heat  is  given  off  to  the 
latter  by  convection  and  radiation.  On  ascending  from  the 
surface  of  the  earth  the  temperature  decreases,  and  on  the 
summit  of  a  high  mountain  the  air  is  always  colder  than  at 
its  base. 

Professor  Tyndall  lias  shown  that  diy  air  absorbs  less 
heat  than  air  which  is  charged  with  vajior.  For  this  reason 
the  sun's  rays  strike  the  eartli  with  much  greater  intensity 
on  a  very  dry  than  on  a  moist  day,  while  on  the  latter  a  larger 
proportion  of  tlie  heat-rays  is  intercepted  before  they  reach 
the  earth. 

Recent  experiments  seem  to  show,  however,  that  the  differ- 
ence in  diatherinuMcy  between  dry  and  Immid  air%  not  so  great 
as  supi>osed  by  Tyndall.  The  depth  of  the  air-stratum,  through 
which  the  sun's  rays  pass,  is  of  greater  infiueuc^;  than  the 
humidity. 

Air,  at  different  temperatures,  is  capable  of  absorbing 
different  amounts  of  aqtieous  vapor.  Thus,  air  at  a  temperature 
of  4°  will  require  a  much  smaller  amount  of  va^wr  to  produce 
saturation  than  air  at  a  temperature  of  30°.  For  tliis  reason 
air  which  appears  "damp"  at  the  former  temperature,  both  to 
the  bodily  sensations  and  to  ap[uopriate  instruments,  would  be 
considered  as  "diy"  at  the  latter  temperature,  although  the 
actual  amount  of  vapor  present,  or  absolute  tiumidity,  is  the 
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same  in  both  cii.ses.'  Tn  metcorolo<i;icaI  observations  for  sanitary 
purposes,  the  relative  humidity  is  the  condition  deserving 
especially  careful  study. 

It  must  be  borne  in  mind  that  the  mere  statement  of  the 
percentage  of  relative  liiimiditv,  without  taking  into  account  the 
temjxraturc  of  the  air,  is  of  little  signiticunce.  A  like  remark 
is  justified  with  regard  to  statements  of  absolute  humidity,  when 
used  to  illu.strate  the  apparent  effects  of  atmospheric  moisture 
upon  life  and  hf^aUh. 

The  following  table  shows  the  absolute  humidity  corre- 
sponding to  the  same  relative  liuniidity  at  iliHrrcnt  tempera- 
tures. It  also  includes  the  total  possible  absolute  humidity 
and  the  difference  between  the  actual  and  possible  humidity 
(deficiency  of  saturation)  at  the  temperatures  given  : — 

Table  II. 


Tempera. 
ture<SJ. 

ReUtJre 
Humiaity 
(percent). 

AlMk)liit«  Hainidity 
(Kmrnmeit  p«r 
cubic  inetie). 

r)re«t«HilP(M«il>le 
Abaolut«  Humidity. 

Deflolenc;  of 
Itatiui^on. 

—80 

—10 

« 

+10 

SO 

80 

60 
60 
60 
60 
60 
60 

0.638 
1.380 
2.924 
5.623 
10.298 
18.083 

1.064 
2.300 
4.874 
9.372 
17.164 
30.139 

0.426 
0.920 
1.950 
3.749 
6.866 
12.056 

In  forests  the  relative  humidity  is  usually  higher  than  over 
unwooded  districts,  although  the  absolute  humidity  may  be  the 
same,  or,  perhaps,  even  less.  The  evaporation  is  usually  much 
greater  in  tlie  open  air  than  in  forests.  In  closed  apartments 
the  evaporation  may  be  greater  or  less  than  in  the  open  air,  de- 
pending upon  the  local  conditions  present. 

'  By  "  abaolate  hiimtdity  "  is  meant  the  total  amount  of  vapor  preMDt  in  ■  Mrtklii  maai 
of  kit.  By  the  t«rtu  "reUtive  hnmUIlty"  tnotc-nr<>IOi;lHt«  deslpiate  the  proportion  of  vapor 
pnMHt  at  certain  tvmpcnitures,  comiHimt  with  full  Mturatlun  of  the  air  with  vapor,  which  i» 
ndloaeA  100.  Tlmii,  ukr  which  i»  taturatvd,  nr  wboM  relutWo  hiuniility  Is  100  at  4°.  would  liave 
a  relatire  fanmldity  of  only  'ii,  if  thf  lempomttire  were  rmiMd  to  27°,  iM'causc  In  the  latter  oas* 
th«  capacity  of  tli«  air  for  aqueoua  vapor  la  Inoreaaed.  Relative  humidity  la  alwayit  doalgnatod 
io  p«i«eDtag«8 ;  alwolut*  humidity  In  pammea  per  cubic  metre  ur  grain*  per  cubic  foot 


COMPOSITION    AKD   PHYSICAL   CONDITIONS   OP   ATMOSPHERE. 


The  motion  of  tlie  air — wind — is  t-Hused  by  dittbrences  in 
pressure ;  the  latter  being  due  to  diftVivnces  in  teraiK.'i'ature  and 
humidity.  A  mass  of  air  ti"a versing  a  large  body  of  water  absorbs 
vapor,  unless  already  saturated,  and  becomes  moist;  if  it  pass 
over  a  wide  tmct  of  dry  land  it  loses  moisture  and  becomes  dry. 
Iherelbre  in  the  eastern  portion  of  the  American  continent,  an 
sterly  or  southerly  wind,  which  comes  from  over  large  bodies 
of  water,  and  which  is  usually  warm,  and  thus  capable  of  hold- 
ing a  large  quantity  of  water  in  a  state  of  vapor,  is  always 
moist.  On  the  other  hand,  a  nortlierly  or  westerly  wind,  com- 
ing over  a  large  extent  of  dry  land,  and  IVom  a  colder  region,  is 
nearly  always  a  dry  wind.  On  the  Pacific  coast  these  condi- 
tions are  reversed ;  there  a  westerly  wind  is  a  moist  wind,  while 
an  easterly  wind  is  dry.  The  di-eaded  easterly  wind  of  England 
is  likewise  a  dry  wind.  It  is  probable  that  the  direction  and 
rate  of  motion  of  air-currents  have  considerable  iuflueuce  upon 
the  origin  or  intensification  of  certain  diseases. 

Tlie  electrical  and  magnetic  conditions  of  the  atmosphere 
have  been  as  yet  studied  to  httle  aJvantagt".  It  is  only  known 
that  atraosplieric  electricity  is,  in  most  cases,  positive,  and  that 
its  intensity  increases  with  condensation  of  vapor.  There  seems 
to  be  no  doubt  that  the  varying  states  of  atraos]>heric  electricity 
are  closely  connected  with  evaporation  and  condensation.  There 
is  reason  to  believe  that  a  fuller  knowledge  on  these  topics  will 
yield  most  important  results  to  the  student  of  hygiene. 

Ozone  and  antozone,  or  hydrogen  peroxide,  are  usually 
present  in  the  atmosphere  in  varying  proportions.  Careful  and 
extended  observations  have  fiiiled  to  sliow  any  connection  be- 
tween the  presence  of  these  agents  in  the  atmosphere  and  modi- 
fications of  health.  It  is  probable  that  the  sjinitjiry  importance 
of  ozone  and  of  hydrogen  ijeroxide  ha^e  been  much  overrated. 
It  is  not  known  that  either  of  tliese  substances  has  any  other 
function  in  the  atmosphere  than  that  of  an  oxidizing  agent. 

The  sanitarian  should  be  a  practical  meteorologist.  In 
addition  to  a  knowledge  of  the  principles  of  the  science,  he 
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shoiild  |K)ssess  the  skill  to  make  accumte  observations  of  me- 
teorological comlitions.  and  estimate  their  significance.  But  the 
n(;qr.isition  of  an  elaborate  collection  of  instruments,  and  their 
regular  observation,  is  too  expensive  and  time-consuming.     A 

German  physicist,  Lambrecht,  has  de- 
vised an  instnnncnt  which  combines  in 
it.sclf  nearly  all  the  requirements  of  a 
trustworthy  meteorological  instrument 
(Fig.  1).  Tliis  instrument  is  called  a 
polymeter,  and  shows,  on  easily-readable 
scales,  the  tempemture,  relative  humid- 
ity, dew-point,  absolute  humidity  in 
grammes  per  cubic  metre^  and  vapor 
tcmsion, 

INFLUENCE   OF   CH.\NGES   OP  ATMOSPHERIC 
PRESSURE   ON    HEALTH. 

The  effects  of  a  ccmsiderable  dimi- 
nution of  pressure  are  familiar  to  every 
one  in  the  "  mountain  sickness  "  which 
attacks  most  persons  on  ascending  high 
mountains.  M.  l?ert  has  shown  experi- 
mentally that  similar  effects  can  be 
produced  in  an  air-tight  chamber  by 
diminisliing  the  pressure'  The  symp- 
toms jn'oduced  inuier  a  pressure  equiva- 
lent to  an  altitude  of  from  4000  metres 
to  5000  nu'tres  were  a  ffH^Iiug  of  heavi- 
ness, nausea,  ocular  fatigue,  rapidity 
of  pulse,  convulsive  trembling  on  slight 
exertion,   and   a   sensjition  of  languor 

and  general  indifference  to  the  surroundings  of  the  individual. 
M.  Lortet,  who  has  left  on  record  liis  experiences  in  the 

higher  Alps,  says  that  the  symptoms  noticed  on  ascending  to 

■  PopulAT  Helonce  Monthly,  v,  p.  879; 


'<*, 


/ 


1C«»^ 


Fio.  1. 

I<ANBRKCHT'S  roLTMrrSB. 


INFLUENCE  OF   CHANGES  OF    ATMOSPHERIC    PRESSURE. 


high  altitudes  are:  Labored  respiration,  inrrcnsod  rapidity  of 
pulse,  depression  of  temperature  (as  much  as  4°  to  .7°  C).  The 
normal  temperature  was  restored,  however,  after  a  brief  rest." 
Still  more  severe  symptoms  have  been  noticed  on  ascending  high 
mountains  in  South  America  and  Asia.  Aeronauts  have  lost 
consciousness,  and  in  several  instiinces  life,  on  rapidly  asccndmg 
to  great  altitudes.*  According  to  the  obsenations  of  the 
brothers  Schlagintweit,  distinguished  explorers  of  the  higlilands 
of  Asia,  the  effects  of  diminished  pressure  upon  the  liiunan 
organisni  are:  "  Hradaclic,  difficidty  of  respiration,  and  affec- 
tions of  the  lungs, — the  latter  even  proceeding  so  far  as  to 
occasion  blood-spitting, — want  of  apjwtite,  and  even  nausea, 
muscidar  weakness,  and  a  general  de]>ressi()n  and  lowness  of 
spirits.  All  tliese  symptoms,  however,  disappear  in  a  healthy 
man  almost  simidtaneously  with  his  return  to  lower  regions." 
A  singular  observation  was  made  by  these  travelers  on  the  effect 
of  motion  of  the  air  upon  the  symptoms  described.  They  say: 
''  The  effects  here  mentioned  were  not  sensibly  increased  by 
cold,  but  the  wind  had  a  most  decided  influence  for  the  worse 
upon  the  feelings Wlien  occupied  with  observa- 
tions, we  took  very  little,  if  any,  bodily  exercise,  sometimes  for 
thirty-six  hours;  it  wo»dd  frequently  occur  nevertheless,  even  in 
heights  not  reaclung  17,000  leet  (about  5150  metres),  that  an 
afternoon  or  evening  wind  would  make  us  all  so  sick  as  to  take 
away  every  inclination  for  food.  No  dinner  was  cooked;  the 
next  raornmg,  when  the  wind  had  subsided,  the  apjiotite  was 
better. 

"The  effects  of  diminished  pressure  are  considerably  aggra- 
vated by  fatigue.  It  is  sur^irising  to  what  degree  it  is  possible 
for  exhaustion  to  sujjervene  ;  even  the  act  of  s|)eaking  is  felt  to 
be  a  labor,  and  one  gets  as  careless  of  comfort  as  of  danger. 
Many  a  time  unr  people — those  who  ought  to  liave  served  us  as 
guides — would  throw  themselves  down  upon  the  snow,  declaring 

•  Realencyclopii-dlc  <l.  cc».  Hcilk.,  v..  p.  628. 

■  MM.  Sirdanil  Cr.>c^H|iUicUl,  two  aeronauts,  lost  their  Uvea  in  thu  tuiuuiordtiriugan 
MGMit  from  Paris,  in  April.  WH 
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they   would   rather  die   upon   the   spot   than  proceed  a  step 
farther."' 

These  symptoms  disnppcar  when  persons  are  exposed  to 
these  conditions  for  a  prolonged  time.  Thus,  in  the  Andes 
there  are  places  4(KJ0  metres  above  sea-level  whifh  are  |x;r- 
manently  inhabited ;  and  in  the  Himalayas  there  are  villages 
at  a  height  of  over  5000  metres  constantly  occupied.  In  this 
country,  Pike's  Peak,  4350  metres  above  the  sea,  has  been 
occupied  since  1873  by  observers  of  the  signal  service.  The 
men  seem  to  become  acclimated,  as  it  were,  and  suffer  little  or 
no  inconvenience  from  the  diminished  pressure  after  a  time. 

Tlif  minor  distiirbances  of  healthy  function  produced  by 
diminished  pressure  (within  the  limits  of  4000  metres  altitude, 
or  460  millimetres  barometric  pressure)  are  an  increase  in  the 
pulse  and  respinition  mte.  This  is  probably  due  to  the  struggle 
of  the  organism  to  take  up  the  required  quantity  of  oxygen 
which  is  reduced  in  proportion  by  the  rarefaction  of  the  air. 
For  ex!«mi»Ie,  the  proi>ortion  of  oxygen  at  a  pressure  of  460 
millimetres  would  be  eqtuvalent  to  12.6  per  cent,  at  sea-level, 
instead  of  the  normal  '20.9  per  cent. 

Paid  Bert  has  sliovvn  by  jwrsonal  exjieriments  in  the 
pneumatic  chamber  that  the  increase  in  pulse  and  respiration 
rate  is  not  due  to  the  merely  mechanical  diminution  of  pres.sure, 
but  to  the  deficiency  of  oxygen.  H^nce  the  physiological  effects 
of  high  altitude.s  upon  circulation  and  respiration  are  not  purely 
physical,  due  to  diminished  pressure,  but  vital,  and  depend  upon 
tlie  change  in  the  chemical  composition  of  the  atmosphere. 
The  simple  diminution  of  oxygen  without  reduction  of  pressure 
will  produce  simdar  though  not  identical  effects  upon  the 
oi^nisra. 

Above  the  height  of  4000  metres  above  sea-level  (below 
460  millimetres  pressure)  the  profoundcr  disturbances  of  func- 
tion characterized  as  "  mountain  sickness  "  come  on.     Different 


>  Ili<«ulUar  »  H<<iontUle  MkMion  to  India  and  UlKb  A«ia.    Uy  lU-rnumn,  Aatilphe,  uiii 
lUitert  U«  ScUoclQtwelt,  roL  U,  pp.  4U,  186. 
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individuals  react  in  different  degree  to  the  morbific  influences  of 
greatly  diminished  atmospheric  pressure  (and  coincident  reduc- 
tion of  oxygon).  Tluis  Glaisher  readied  an  elevation  of  11,000 
metres  (191.1  millimetres  [Tressure)  and  returned  to  the  earth 
alive,  wliile  Croce-Spiuellt  and  Sivel  perished  at  the  considerably 
lower  elevation  of  HOtK)  metres,  equivalent  to  a  pressure  of  260 
millimetres  (7.2  \)er  cent,  of  oxygen). 

The  sanitarian  is  most  concerned  about  the  effects  of  press- 
ure of  the  atmosphere  from  760  millimetres  down  to  460  milli- 
metres (or  up  to  an  altitude  of  4000  metres  above  sea-level). 
The  climatotherapy  oi'  various  diseases  requires  tliat  the  effects 
of  variations  of  pressure  between  these  limits  should  be  carefully 
studied.  Tlie  observations  of  Mormod  and  Joiu'danet'  have 
illustrated  the  common  physiological  effects  of  these  circum- 
scribed changes,  while  the  experiences  of  therapeutists  have 
established  the  fact  very  clearly  that  many  cases  of  phthisis 
improve  markedly  in  a  rarefit'd  atmosphere.  Other  observers 
have  also  shown  that  the  effects  of  diminished  pressure  are  not 
always  beneficial,  and  Dr.  Loomis  has  warned  against  the  send- 
ing of  patients  with  heart  disease  to  liigh  altitudes.  Whether 
the  lethal  effects  that  ha^c  been  recorded  in  such  cases  are  due 
to  the  increased  activity  of  the  heart  and  heightened  blood- 
pressure  from  deficient  oxygen,  or  as  suggested  by  Dr.  F.  Don- 
aldson, Jr.,  to  dilatation  of  the  heart-walls  from  diminution  of 
extemal  pressure,  is  as  yet  unsettled,'' 

It  is  probable  that  the  diunial  or  accidental*  oscillations  of 
barometric  pressure  at  sea-level  have  no  appreciable  influence 
upon  the  organism.  The  statement  is  occasionally  met  that 
patients  subjected  to  grave  surgical  operations  oftener  do  badly 
during  low  atmospheric  pressure,  and   some   surgeons  never 


*  Jnnrrlnnet  states  that  wIiUo  tlie  French  and  B«1e:ian  soldiors  In  Mexico  had  an  ocoel- 
enktod  pnlfkc,  tlio  n.icivi'!>  hail  a  nnrmal  piiUc.  In  Mennod's  oliservations  the  averagp  frequcnc]' 
of  the  f>iil*<!  ftt  Kt.  Croix  (I  l(16iiielr«>«  almve  soa.lcvfl)  was  nearly  fonr  licatu  peater  than  at  Straas- 
hurKli  (lu  metreK).  Thr  rDnditlon  of  the  natiTM  nt  the  high  settlements  of  the  Andes  and  Himv 
layoA  has  not  yet  been  iiivesti(;at«d  with  enaetltude. 

•  Amertran  Climatdlogical  Amociatinn,  1887. 
■  Meauiug  the  uDcxUatlou  prtMluced  l>y  atonn  warw. 
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operate  when  the  barometer  is  low  or  falling  if  tliey  can  avoid 
it.  An  inquiry  undertakt'n  by  the  writer  in  1876,  in  \ihich  the 
excellent  records  of  the  Massachusetts  General  Hospital  and  the 
observations  of  the  Boston  station  of  the  United  States  Signal 
Service  for  five  years  were  used  as  the  basis  of  comparison, 
resulted  negatively.  The  deaths  following  operations  done  on 
days  when  the  barometer  was  high  or  rising  were  exactly  equal 
in  number  to  those  following  operations  when  the  barometer 
was  low  or  falling.  Unfortunately,  the  investigation  was  never 
pursued  to  tlu^  fxtent  of  including  otlier  meteorological  elements, 
sucli  as  hiuuidity,  cloudine;5S,  precipitation,  etc.  The  numerous* 
studies  of  tiie  relations  of  variations  of  pressure  to  the  progress 
of  infectious  diseases  have  also  failed  to  yield  any  fruits  of  value. 
Whether  the  nerve-pains  so  frequently  con)j)lained  of,  especially 
by  elderly  pitients,  during  the  progress  of  areas  of  low  biirometer, 
are  due  to  tlie  diminished  pressure,  or  to  the  influence  of  some 
other  meteorological  factor,  such  as  humidity  or  electrical  con- 
dition, cannot  yet  be  decided. 

Increased  atmospheric  pressure,  as  noticed  in  caissons,  tim- 
nels,  and  mines,  produces  Tncreas<>  in  frequency  and  depth  of 
respiration,  dimiiuition  in  the  iniraber  of  beats  and  volume  of 
tlie  pulsi\  paUor  uf  the  skin,  increase  nf  pers]iiniti()n  (although 
Smith  states  that  this  is  only  apparent  and  due  to  lack  of  evapo- 
ration from  the  surface),  increased  apjictite,  and  more  abundant 
excn>tion  from  the  kidiu^ys. 

Among  the  distinctly  pathological  effects  of  increased  at- 
mospheric pressure  are  rujiture  of  the  drum  of  the  ear,  pain  in 
the  frontal  and  maxillary  sinuses,  neundgic  jKiins,  nausea,  some- 
times vomiting  and  local  paralyses.  Dr.  A.  H.  Smith '  defines 
this  collection  of  symptoms  as  "  The  Caisson  Disease,"  and  gives 
the  following  summar\'  of  its  characteristic  features : — 

"A  disease  dej)ending  upon  increased  atmospheric  pressure, 
but  always  developed  after  the  pressure  is  removed.     It  is  char- 


>  Th«9  Pliyaioloctoal,  Pfttbolugtc^l,  and  TlicnipoutlcBl  EffocU  of  Comprewed  Air,  p.  47. 
Detroit,  um. 
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acterized  by  extreme  pain  in  one  or  more  of  the  extremities,  and 
sometimes  in  the  tnuik,  and  which  may  or  may  not  be  associated 
with  epigastric  pain  antj  vomiting.  In  some  cases  the  pain  is 
accompanied  by  pamlysis  more  or  less  complete,  which  may  be 
general  or  local,  but  is  most  trequcutly  contined  to  the  lower 
half  of  the  body.  Cerebral  symptoms,  such  as  headache  and 
vertigo,  are  sometimes  present.  The  above  symptoms  are  con- 
nected, at  least  in  the  fatal  cases,  with  congestion  of  the  brain 
and  spinal  cord,  often  resulting  in  serous  or  sanguineous  eft'u- 
sion,  and  with  congestion  of  most  of  the  abdominal  viscera." 

INFLUENCE   OF   CHANGES   OF   TEMPERATURE   ON   HEALTH. 

Many  of  the  derangements  of  health  ascribed  to  high  tem- 
perature are  to  a  considerable  degree  due  to  other  factors,  promi- 
nent among  which  are  high  humidity,  intemiierance,  overwork, 
and  overcrowding.  There  tan  Ih?  little  doubt,  however,  that  the 
imj>ortance  of  the  high  temperature  itself  can  liardly  be  over- 
rated. It  has  been  generally  accepted  heretofore  that  a  high 
temi>erature,  together  with  a  high  relative  humidity,  is  most 
likely  to  be  followed  by  sun-struke.  A  careful  comparison  in  a 
series  of  deaths  from  siui-stroke  in  the  cit)'  of  Cincuinati  in  the 
summer  of  1881  shows,  however,  conclusively  that  a  very  higli 
kmean  temperature  with  a  low  relative  humidity  is  more  liable  to 
be  followed  by  sun-stroke  than  the  high  temperature  wlieu  ac- 
companied by  a  high  humidity.  The  same  series  of  observa- 
tions also  shows  tliat  the  number  of  deaths  was  greater  on  clear 
days  than  on  cloudy  or  partly  cloudy  days.'  A  corroboration 
of  this  result  is  foiuul  in  the  fiict  that  sun-strokes  very  rarely 
occur  on  sliipboard,  at  sea,  where  the  relative  Imraidity  is 
always  high. 

The  direct  influence  of  the  sun's  rays  upon  the  skin  pro- 
|duces  at  times  an  erythematous  aflfection  which  may  nm  into  a 

Tlic  Rnn-Ptrnke  Epidpmio  of  Cincinoati,  O.,  ditriap  tlia  Saminer  of  I8B1.  A.J.MUM, 
P^bUo  H«4UtU.  vol  vU,  pp.  3B8-8M. 
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dermatitis  if  the  insolation  is  prolonged.  Artificial  heat  may 
produce  similar  effects. 

Diarrh(Eal  diseases,  both  of  adults  and  children,  are  much 
more  frequent  during  hot  than  cold  weather  (and  in  hot  than  in 
cold  climates),  but  it  is  probable  that  other  factors  aid  in  tlie 
production  of  these  diseases  besides  the  high  temperature. 

Certain  epidemic  diseases  are  likewise  more  frequent  in,  or 
exclusively  confined  to,  hot  climates.  These  arc  cholera,  yellow 
fever,  and  epidemic  dysentery.  Elephanliasis,  malarial  fevers, 
and  certain  skin  diseases  seem  also  to  liave  some  connection  with 
a  constantly  high  external  temiwrature.  The  intimate  relation 
between  cause  and  effiect  is  not  clearly  understood,  although  the 
belief  is  current  that  the  origin  and  spread  of  such  diseases 
depend  upon  tlie  development  of  various  parasitic  organisms. 

Regarding  the  morbific  effects  of  continued  liigh  tempera- 
tures, it  is  probal)le  that  an  appropriate  mode  of  life,  proper 
diet,  and  suitable  clothing  would  avert  many  of  the  bad  conse- 
quences. Nevertheless,  the  fact  remains  that  ccrti\in  tropical  or 
hot-weather  diseases  must  be  considered  as  primarily  de|K'ndent 
u[Km  high  temixjratiu'e,  althougli  the  pathological  effects  may  l)e 
due  to  an  intermediate  factor.  It  is  not  improbable  that  mirro- 
organisms  will  be  found  to  explain  yellow  lever,  cholera  inliui- 
tnm,  malarial  fever,  and  tropical  dysentery.  Cbolem  lias  already 
been  shown  to  depend  upon  a  jiatbogenic  organism.  In  this 
case  the  higli  temjK"iatuie  is  one  of  tlie  associate,  but  none  the 
less  indisj)(>nsable,  factors  in  tbe  production  of  tbe  disease. 

Extreme  low  temperature,  as  observ(>d  in  tlie  arctic  regions, 
seems  to  produce  a  progressive  deterioration  of  the  blood 
(anaemia),  in  consequence  of  which  most  natives  of  tem{)erate 
regions  who  are  coraix-lled  to  remain  in  the  far  nortli  longer 
than  two  winters  succumb  to  various  lia-mic  diseases,  srurvy  be- 
ing the  most  ]>rominent.  It  is  not  improbable,  however,  that  the 
dietary  furnished  is  responsible  lor  a  large  sbare  of  tlie  evil 
effects  asfribed  to  cold.  Tlie  abseiuie  of  sunlight  for  a  consider- 
able part  of  the  winter  season  may  also  have  much  to  do  with 
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the  bad  influences  for  wliich  the  low  temperature  is  heltl 
responsible. 

Among  the  acute  effects  of  great  cold,  frost>-bite  is  the  most 
frequent  as  well  as  the  most  serious.  Loss  of  portions  of  the 
nose,  or  ears,  or  even  of  entire  members  are  not  infrequent 
results  of  frost-bite. 

In  the  arctic  regions  one  of  the  most  annoying  affections 
which  the  traveler  has  to  contend  against  is  snow-bUndness,  a 
severe  ophthalmia  produced  by  the  glare  of  the  snow.  Neutral 
tinted  glass  goggles  should  be  worn  as  a  preventive.' 

Dr.  Henry  B.  Baker'  has  placed  upon  record  a  large  mass 
of  observations  which  ap|x."ar  to  indicjite  that  most  of  the  acute 
diseases  of  the  respiratorj-  organs  are  caused  V}y  a  low  tempera- 
ture in  conjunction  with  a  low  absolute  humidity.  Ur.  Baker 
furnishes  numerous  diagrams,  which  seem  to  demonstrate  that 
the  curves  for  influen7:a,  tonsillitis,  croup,  broncliitis,  and  pneu- 
monia arc  in  general  outlines  all  practically  the  same,  and  that 
they  follow  the  curve  tor  atmospheric  temperature  with  surpris- 
ing closeness,  rising  after  the  temperature  falls  and  falling  after 
the  temperature  rises.  He  claims  that  this  sameness  indicates 
that  the  controlling  cause  is  one  and  the  mmo  for  all  of  these 
diseases,  and  that,  directly  or  indirectly,  the  atmospheric  tem- 
perature is  that  cause.  They  are  diseases  of  the  air-passages, 
and  may  be  supposed  to  be  influenced  or  controlled  by  the  at- 
mosphere which  passes  tlirough  them.  .Although  the  curves  are 
all  similar,  yet  their  differences  still  furtlier  sujiport  his  view, 
because  the  order  of  succession  of  the  several  diseases  is  such 
as  woidd  be  expected  if  caused  in  the  manner  which  he  sup- 
poses. Thus  croup  and  influenza  precede  in  time  broncliitis 
and  pnennionia  ;  the  curve  for  bronchitis  shows  that  disease  to 
respond  quicker  than  docs  pneumonia  to  the  rise  and  fall  of  the 


*  8e«  Pityer'D  Numtlve  of  thr  Audrian  ArctieVo)-a(;eof  1872-74,  pp.  2W-3  and  817,  for  Hn 
•Moant  of  tlio  elTectn  of  cnlil  on  tlic  iirvmnixiii,  and  nil  the  be»t  prnpli.vla<;tic  mcaHiires  U)  lie 
adoptail,  Tliv  ai-|M)rt  nf  the  5<urpenii-<.i«npnil  of  tbe  U.  H.  Navy  for  18H0  alitn  contains  (pp.  KfilV^) 
atrnlualili-  meninrivniliiin  by  Kx-HiiririMin-<}etipral  Philip  8.  Wales,  od  Arctic  Hygiene. 

•  Trails.  Nliilb  iDturnaiioiiul  Mcii.  Cuntcri-ss,  voL  v. 
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tempL'rature.  He  suggests  that  the  explanation  of  the  causa- 
tion of  these  diseases  has  not  been  grasped  liefore  because  one 
of  the  principal  facts  has  not  been  apprrhcndod,  namely,  the 
fact  that  cold  air  is  always  dry  air  ;  on  the  contrary,  it  has  been 
generally  stated  that  when  these  diseases  occur  the  air  is  cold 
and  damp.  He  explains  that  while  the  cold  air  is  damp  rela- 
tively it  is  always  dry  absolutely,  and  he  thinks  that  its  bad 
effects  on  the  air-passages  are  mainly  tliron^h  its  drying  effects, 
wluch  CAn  best  be  appreciated  by  reflecting  that  each  cubic  loot 
of  air  inhaled  at  the  temperature  of  zero,  F.  [ —  17.8°  C],  can 
contain  only  h  grain  of  vapor  [1.33  grammes  per  cubic  metre], 
whUe  when  exhaled  it  is  nearly  satunited  at  a  tem])erature 
of  about  98°  F.  [36.5°  C],  and  therefore  contains  about  18i 
grains  of  vapor  [about  43  grammes  |x;r  cubic  metre],  about  18 
grains  of  which  have  been  abstracted  from  the  air-passages. 
Thus  cold  air  falling  upon  susceptible  surfaces  tends  to  produce 
an  abnormal  dryness  which  may  be  followed  by  irritation  and 
suppuration,  lie  claims  that  coryza  is  sometimes  so  caused. 
Under  some  conditions  the  nasal  surfaces  are  not  susceptible  to 
drying,  the  fluids  being  supplied  in  increased  quantity  to  meet 
the  increased  demand  made  Ity  the  iidialation  of  told  air.  In 
that  case  an  unusual  evaporation  of  the  fluid  leaves  behind  an 
unusual  quantity  of  non-volatile  salts  of  the  blood,  such  as 
sodium  cldoride,  and  an  unusuiil  irritation  results;  lie  thinks 
influenza  is  the  name  eoram()nly  given  to  this  condition.  Tlie 
effects  which  the  inhalntion  of  i-old  air  has  on  ttie  bronchial 
surfaces  depend  greatly  upon  how  the  upper  air-pissages  have 
responded  to  the  increased  demand  for  fluids ;  lx?cause,  if  they  do 
not  supply  the  moisture  it  must  be  supplied  by  the  bronchial 
surfaces,  in  which  cast^  bronchitis  results.  Finally,  if  the  de- 
mands for  moisture  made  by  cold  air  are  not  met  until  the  air- 
cells  are  reached  pneumonia  is  produced. 

These  claims  are  partly  stip|x)rted  and  partly  opposed  by 
an  elaborate  j>aper  by  Dr.  J.  W.  Moore,^     According  to  the 

•  Tbe8«uonil  Prrndaiae  of  Ihseumonio  Fcr«r,  Tmra.  Ninth  InternAt.  CoogrMa,  roL  t. 
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statistics  furnished  by  this  writer,  bronchitis  and  pneumonia 
show  a  remarkable  contrast  as  to  seasonal  pre^■alcncc.  The  sta- 
tistics of  London  and  Dublin  agree  veiy  closely  upon  tliis  point. 
Broncliitis  falls  to  a  very  low  ebb  in  the  third  or  summer  quarter 
of  the  year  (July  to  Septemljer,  inclusive),  when  only  12  per 
cent,  of  tlie  deaths  annually  caused  by  this  disease  take  place 
in  Dublin  and  only  11  per  cent,  in  London.  In  the  last  or 
fourth  quarter  (October  to  December,  inclusive)  the  percentage 
of  deaths  from  bronchitis  rises  to  27  in  Dublin  luul  30  in  London. 
The  maximal  mortality  occurs  in  the  first  quiirter  (Janutiry  to 
Man-h,  inclusive),  when  it  is  38  per  cent,  in  both  London  and 
Dublin.  In  the  second  or  spring  quarter  (Ajiril  to  June,  inclu- 
sive) the  bronchitir  deaths  decline  to  23  per  cent,  in  Dubliji  and 
21  per  cent,  in  London. 

The  mortality  from  pneumonic  fever  is  differently  distrib- 
uted throughout  the  year.  In  the  summer  quarter  more  than 
14  per  cent,  of  the  annual  deaths  referable  to  the  disease  are 
recorded  in  Dublin  and  more  than  15  j)er  cent,  in  Ijondon. 
In  the  first  quarter  the  figures  are — London,  31  per  cent.; 
Dublin,  31  per  cent.  In  the  second  quarter  they  are — London, 
26|}ercent. ;  Dublin,  30  per  cent.  In  the  fourth  quarter  they 
are — London,  27  per  cent. ;  Dublin,  24  per  cent. 

It  therefore  appears  that  the  prevalence  and  fatiility  of  pneu- 
monic fever  from  season  to  season  do  not  correspond  with  the 
seasonal  prevalence  and  fatality  of  broncliitis.  The  latter  dis- 
ease increases  and  kills  in  direct  reljition  to  the  setting  in  ol' cold 
weather;  it  subsides  in  prevalence  and  I'atality  with  thp  advance 
of  spring  and  the  advent  ol'  .summer,  rneumouic  fever,  on  the 
other  hand,  increases  less  quickly  in  winter  and  remains  more 
prevalent  in  spring  than  broncliitis;  its  maximal  incidence  coin- 
cides with  the  dry,  harsh  winds  and  hot  sunshine  of  spring, 
when  the  diurnal  range  of  temjierature  also  is  extreme. 

Dr.  Moore  believes  that  acute  bronchitis  is  produced  directly 
by  the  influence  of  low  tem|>eraturc,  while  pneumonia  requires 
an  additional  cause,  which  he  supposes  to  I)e  a  specific  micro- 
organiiim.  „ 
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HUMIDITT  OP   THE    ATMOSPHERE    AS   CONNECTED    WITH   CHANGES    IN 

HEALTH. 

Tlie  iiropsi^^ation  of  certain  acute  infectious  diseases  is  be- 
lieved to  be  dui"  ttj  a  liigh  reluti\e  Immidity.  Tlierc  can  be  no 
longer  any  doubt  tliat  a  very  liuniid  soil  and  air,  especially  if 
connected  with  a  variable  temperature,  iire  almost  constant 
factors  in  the  production  of  pulmoiuiry  phthisis.  Recent  experi- 
ence in  tliis  country  and  abroad  has  shown  that  the  high  plateaus 
antl  mountains,  far  inland,  where  the  soil  is  dry  and  the  relative 
humidity  of  the  air  low,  are  the  best  resorts  for  consumptives. 

Of  the  effects  of  excessively  dry  air  on  health  little  definite 
is  known.  It  .scrms  probable,  howe^'er,  that  catarrhal  affections 
of  tlie  ro.si)iratory  mucous  membrane  are  more  frequent  in  a  dry 
than  in  a  humid  climate.' 


THE   SANITARY   RELATIONS   OF   Am-OUHRENTS. 

Primarily,  winds  or  air-currents  may  Ik?  considered  as  fiivor- 
able  to  health.  By  the  agitation  of  the  air  ventilation  is  secured, 
fonl  air  removed  from  insanittiry  places,  and  diluted  by  ad- 
mixture of  purer  air.  But  air-currents  may  also  be  regarded  as 
either  directly  or  indirertly  unliivorably  influencing  health. 
Vertical  currents  rising  from  the  ground  may  carry  mor!>ific 
germs  or  viruses  and  give  rise  to  disease.  Horizontal  currents 
or  winds  proi)cr  may  also  be  the  direct  or  indirect  cause  of  de- 
rangements of  health. 

FiUl  credit  is  given  by  the  ]iublic  to  cold  winds  and  draughts 
in  producing  catiirrhs  and  rheumatic  pains,  Tlic  pnigressiou  of 
certain  infectious  diseases,  especially  malaria,  is  believed  with 
good  reason  to  stand  in  a  definite  relation  with  the  direction  of 
the  wind. 

Certain  local  winds  are  known  to  have  a  deleterious  effect 
upon  living  beings,  especially  when  the  latter  are  in  bad  health. 
Among  these  winds  is  the  mi^trai,  a  cold,  dry,  parching  north- 


8ec  ante. 
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west  wind  which  blows  along  tho  Gulf  of  Lyons.  It  brings  on 
rheumatism  and  muscular  pains,  and  is  said  to  excite  pleurisy 
and  pneumonia  and  to  act  uniavorably  upon  consumptives. 

The  bora  is  a  cold,  dry  wind  coming  down  from  the  Alps 
and  continuing  across  the  Adriatic. 

The  Te.\an  uor(Ji>'rs  arc  well  known  in  the  southwestern 
part  of  tlie  United  States.  They  are  extremely  dry,  and  are 
ollen  accompanied  by  a  sudden  fall  of  temperature.  Changes 
of  28°  C.  (50°  F.)  within  twelve  hours  are  not  infrequent  in 
Western  and  Central  Texas,  lloth  man  and  beast  suffer  in- 
tensely from  the  cold,  [larcliing  clniracter  of  the  wind. 

The  sirocco  of  Northern  Africa,  Sicily,  and  Southern  Italy 
has  a  world-wide  notoriety  for  its  depressing  effect  upon  human 
energy.  The  Itarmuttau  is  equally  noted  on  the  west  coast  of 
Africa.  It  is  hot  and  dry,  while  in  Southern  Europe  the  sirocco 
is  hot  and  moist. 

The  simooti  is  a  hot,  scorching  wind  of  India,  and  is  said 
to  be  deadly  in  its  effects  upon  vegi-tation  and  extremely  dt'le- 
terious  to  men  and  animals  who  are  encountered  by  it.  In 
Australia  and  South  Africa  hot  winds  are  st\id  to  occur  which 
completely  destroy  vegetable  life  in  their  track,  and  are  often 
unwholesome  in  their  effects  upon  animal  life. 

The  evil  reputation  of  tlie  Alpini\/(/7<j'i  is  very  well  known, 
and  neither  native  nor  traveler  is  anxious  to  encounter  it.  It  is 
warm  and  dry. 

With  reference  to  the  influence  of  electrical  conditions  of 
the  atmosphere  upon  health,  no  observations  have  been  made 
which  justify  definite  conclusions.^ 

Mr.  Alexander  Buchan  and  Dr.  Arthur  IMitchell  have 
analyzed  the  influence  of  the  weather  and  season  upon  the 

*  Dr.  B.  Weir  Mitchell  haa  Khown,  from  the  record  of  the  case  of  Captain  C'atUn,  T7.  B.  A, 
<AiDerir*n  JourtiM  Med.  HcL,  April.  lt(77,  atid  N.  V.  Med.  Jour.,  Autiui>t  25  and  September  },  I88S>, 
that  attacki  of  neundKU— In  this  case,  »t  lUl  ovonts— •ocoiupaoled  the  profcreas  u(  stonna  acroM 
the  continent  Alao,  that  the  periods  of  raaximum  pain  ocourred  with  ahigb  but  falling barom> 
•tcr  and  Increaataig  abcointe  humidity.  There  aeenui  alio  to  be  tame  relation  In  this  rase  between 
the  maximum  pain  and  the  niaxiniiim  mngnetlc  force  as  ahown  by  the  decUnoineter.  Dr. 
Mltchell'a  papera  are  among  the  uioet  valuable  pofllUire  contrtbntiotui  to  hygienic  meteorology, 
and  deaerve  careful  study. 
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causation  of  disease,  or,  ratlier,  upon  the  nuirtality  from  various 
diseases.'  Taking  the  records  of  the  citj-  of  New  York  from 
1871  to  1877,  it  appears  tliat  the  maximum  number  of  deaths 
from  small-pox  occurred  in  May,  the  minimum  in  September. 
From  measles  there  were  two  annual  maxima  and  minima,  the 
greater  in  July  and  September  and  the  smaller  in  February  and 
April.  From  scarlet  fever  the  maximum  was  in  April,  t!ie  mini- 
mum in  September.  From  typhoid  fever  the  maximum  was 
from  August  to  November,  tlie  minimum  Jilmost  (>qnally  distrib- 
uted throughout  the  rest  of  the  jear;  from  dinrrhu^a,  tlie  maxi- 
mum in  July  and  August,  the  minimum  from  December  to 
March ;  from  diphtheria,  the  maximum  in  December,  the  mini- 
mum in  August;'^  from  whooping-cough,  mnximum  in  Septem- 
ber and  February,  minimum  in  Xo'vember  and  June;  for  croup 
the  curves  agree  pretty  closely  with  the  diphtheria  curves;  from 
phthisii*,  tlie  maximum  in  March,  minimum  in  June. 

The  following  charts,  reproduced  liy  j>ernnssion  of  the 
Massachusetts  State  Bojird  of  Health  from  the  report  of  that 
body  for  1888,  show  an  almost  itleutical  movement  oi'  the 
mortality  from  different  diseases  throughout  the  year.  They 
exhibit  the  reported  mortality  for  1888  and  also  for  tl»e  six  years 
from  1883  to  1888. 

From  suicide,  curiously,  the  greater  number  of  deaths  occurs 
in  May,  the  smallest  in  February.  This  is  cotjtrary  to  the  usual 
supposition  tluit  gloomy  weatlter  predisposes  to  suicidi;.  The  six 
summer  montlis — from  April  to  Septenibi'r — show  a  much  larger 
number  of  self-murders  tlum  the  remaining  liall-year.  In  eleven 
years,  ending  ISSO,  there  were  15'il  cases  oi'  self-destruction  in 
New  York.  Of  these  341  occurred  during  January,  February, 
and  March;  417  during  .April,  May,  and  June;  41*2  during 
July,  Augu.st,  and  September;  and  351  during  the  last  three 
months  of  the  year.    lu  Philadelphia,  the  residts  of  examination 


«  Jnnnikl  Rcottlnh  Mi'lforolrj^ioal  Socloty,  Ig75-7S.  (Alwtract  in  Rlclunlson'i  Prevent 
!▼•  Mc<1lrlno.  p.  .Vn  rt  *rq.     niilmlrliilii.i,  IHM.) 

*Kcr  imper  on  the  Ki-liitkoii  of  WmUii-r  lo  Moltnlity  froin  IMphtlioria  In  tteltUnoM, 
b)r  lUch&nl  UeuTy  Tliuuuu,  Lu  Truiis.  Med.  and  i.'hlr.  Faculty  cif  Mar)  lanil,  IMKS. 
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of  the  statistics  of  suicide  for  ten  years  are  almost  exactly 
similar.  Out  of  636  cases  of  siiicidc,  78  occurred  in  May,  71  in 
Auf^ust,  57  in  December,  54  each  in  October,  July,  and  April, 
52  in  Jtme,  49  in  November,  44  eacli  in  Decrmbcr  and  Feb- 
ruary, 43  in  March,  and  36  in  January.'  Dr.  liCc  is  led  to  be- 
lieve that  "a  low  barometric  pressure,  accompanied  by  a  high 
thermometric  registry,  with  sudden  fluctuations  from  a  low  to  a 
high  temperature,  together  with  much  moisture  and  prevailing 
southwest  winds,  migltt  somewhat  account  for  the  frcfpicncy  of 
self-murder  in  the  spring  and  summer  months." 


THE  SANITARY    RELATIONS    OF   CHANGES    IN    COMPOSITION    AND   OF 
IMPURITIES   IN   THE   AIR. 

The  average  proportion  of  carbon  dioxide  in  the  atmosphere 
is  from  3  to  4  parts  in  10,000,  Pottenkofer-  places  tlio  maxi- 
mum limit  of  carbon  dioxide  allowable  in  the  air  of  dwellings 
at  7  parts  in  10,000.  It  is  probahle  that  this  limit  is  very  fre- 
quently exceeded  without  serious  consequences  to  health,  if  the 
air  is  not  at  tlie  same  time  polluted  by  organic  impurities,  the 
products  of  respiration.  Prol".  William  Ripley  Nichols  found 
the  air  in  a  school-room  in  Boston  to  contain  eight  times  the 
normal  proportion  of  carbon  dioxide,  while  Pettenkofer  found, 
also  in  a  school-room,  alter  the  same  had  been  occupied  two 
hours,  eighteen  times  tlic  normal  projKortiou,  or  72  parts  in 
10,000.^  While  such  an  excess  of  this  poisonous  gas  must 
unquestionably  have  an  uniiivorablo  influence  upon  liealth,  it  is 
probaljle  that  the  most  serious  ettrrts  are  due  to  the  coitirident 
diminution  of  oxygen  and  the  pollution  ol'  the  air  by  the  jirod- 
ucts  of  respiration  which  necessarily  take  place  during  respira- 
tion. Carbon  dioxide  alone  may  be  present  in  the  air  to  a  much 
greater  extent  than  above  mentioned  witliout  causing  any  ajipre- 
ciable  inconvenience.     In  the  air  of  soda-water  mauufactories 

•  fluicMo  111  tlie  City  ami  I'ounty  uf  PliiUilolphla  during  a  DMade,  1873  to  1881,  tucluaiTe, 
bjr  John  O.  I/e«>,  Traii*.  Am.  .Mnl.  .\-."i  ,  vi>l.  xxxlil,  y.  425. 

•  Quoted  in  Uack'k  n>Ki''<><'  '"«>  rnblln  ilcaUh,  vol.  t.  p.  016, 

•  See  Ublo  In  BucK'>  n>Ki''<><'  ^uid  eubllc  Healtli,  toL  1,  p.  flU. 
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there  is  frequently  as  large  a  proportion  as  2  per  cent,  of  this 
gas  present  without  producing  any  ill  effects  upon  those  breathing 
such  an  atmosphere. 

The  amount  of  carhon  dioxide  in  the  atmosphere  is  greatest 
at  night.  It  is  also  greater  very  near  the  groujid  than  at  a  dis- 
tance of  several  feet  above  it.  As  carbon  dioxide  is  absorbed 
by  the  leaves  of  plants  during  the  day-time,  but  given  off  at 
night,  the  difference  may  ]mrtly  be  thus  accounted  for.  Accord- 
ing to  Fodor,'  the  source  of  a  large  propoition  of  the  carbon 
dioxide  in  the  air  is  the  decomposition  going  on  in  the  soil. 
This  accounts  for  the  larger  percentage  of  carbon  dioxide  near 
the  ground.  This  would  also  explain  the  variation  of  the  pro- 
portion of  carbon  dioxide  in  the  air  under  different  meteoro- 
logical conditions.  For  example,  it  is  found  that  during  rainy 
weather  the  carbon  dioxide  in  the  air  is  diminished.  Tliis  is 
Bcounted  for  partly  by  the  absorption  of  the  carbon  dio.xide 
by  the  saturated  groinid,  while  at  the  same  time  the  porosity 
of  the  soil  is  diminished  and  the  escape  of  the  ground-air 
prevented. 

Mr.  R.  Angus  Smith  made  a  number  of  experiments  upon 
himself  to  determine  the  effects  of  an  atmosphere  gradually 
bwoiniug  cluirgcd  with  the  ])roducts  of  respiration  and  per- 
spimlion.  His.  experiments  were  contluctcd  in  a  leaden  cham- 
ber hohling  5  culiic  metres  of  air.  This  air  was  not  ohanged 
during  the  ex]M^nment.  After  remaining  for  an  hour  in  this 
chamber,  an  iniplcasant  odor  of  organic  matter  was  perceptible 
on  moving  about.  The  air,  when  agitated,  felt  soft,  owing, 
doid)tless,  to  the  excess  of  moistine  contained  in  it.  The  air 
soon  became  vei-y  foul,  and,  although  not  producing  any  dis- 
comlbrt,  the  experimenter  states  that  escape  from  it  jiroduced  a 
feeling  of  extreme  pleasure,  like'Mhat  which  one  has  when 
walking  home  on  a  tine  evening  after  leaving  a  room  which  has 
been  crowded."^ 

'  Hy^ienlscbe  UnterBuctaTingen  netMr  Lnft,  Boden  nad  VuMr,  Bnunnobwaig,  1881 
fteAbth. 

•Alruid  Rain.  p.  18a 
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Hammoiul '  confined  a  mouse  in  a  large  jar  in  which  were 
suspended  sevcnil  large  sponges  saturated  with  baryta  water,  to 
remove  the  carbon  dioxide  m  rapidly  as  Ibrmeil.  Fresh  air  was 
supplitMl  as  fast  as  reiiuired.  The  aqueous  vapor  exlialed  was 
absorbed  by  calciutn  cliloride.  The  mouse  died  in  Ibrty-tive 
minutes,  evidently  from  the  effect  of  the  organic  matter  in  the 
air  ol'  the  jar.  The  presence  of  this  organic  matter  was  demon- 
strated by  passing  tlie  air  through  a  solution  of  potassium  per- 
manganate. 

Tlie  horrible  story  of  the  '"black  iiole "  of  Calcutta  is 
familiar  to  evoi-y  one.  Of  146  prisoners  confined  in  a  dark  cell 
at  night,  23  were  found  alive  in  the  morning.  Among  the  sur- 
vivors a  fatal  form  of  tyjihus  fever  broke  out,  whicji  carried  off 
nearly  all  of  tin'in.  Aller  the  battle  of  Austerlit/,  3(HI  prisoners 
were  crowded  in  a  prison  ;  260  died  in  a  short  time  from  inhal- 
ing the  poisoned  air.  Numerous  other  similar  examples  of  the 
effects  of  polluted  air  arc  recorded. 

Usually  the  effects  of  foul  air  are  not  so  sudden  and  strik- 
ing. In  most  instances,  especially  where  the  ])olhition  has  not 
reacheil  a  liigli  degree,  there  simply  results  a  genenil  deficiency 
of  nutrition,  wliich  manifests  itself  in  ana^nia,  loss  of  vigor  of 
body  and  mind,  and  a  gradual  diminution  of  resistance  to 
di.seasc. 

It  seems  to  be  beyond  question  that  persons  who  are  con- 
stantly compelh>d  to  inhale  impure  air,  especially  if  cond)ined 
with  an  inipmprr  position  of  the  body  or  lack  of  sufficient  or 
appropriate  fuod,  furnish  a  very  large  percentage  of  chronic  pul- 
monary aflections.  Piithisical  patients,  in  the  ovorwhelmhig 
majority  of  cases,  are  dmwn  from  the  classes  whose  occupations 
keej)  them  confined  in  close  rooms.  Want  of  exercise  and  of 
good  food  doubtless  aid  in  the  development  of  the  lung  disease. 
Formerly,  when  h-ss  attention  was  paid  to  the  proper  construc- 
tion and  ventilation  of  barracks  and  prisons,  the  mortality  from 

•  A  TrMtlae  on  HsrcienF,  wltb  Rpeclal  Reference  tn  the  Millunr  Senrlee,  by  WllUun  A, 
Hanunond,  M.D.,  Bais«oo.O«aena  U.  8.  Annjr,  p.  170.    PbilMlelpbla,  1863. 
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phthisis  among  soldiers  and  criminals  was  much  greater  than  it 
is  now.  In  animals  kept  closely  confined  the  same  disease  claims 
a  large  share  in  the  mortality. 

Near  tlie  end  of  the  last  century  over  one-third  of  the  in- 
fants bom  in  the  old  Dublin  Lying-in  Hospital  died  of  epidemic 
diseases.  AiUjr  tlie  adoption  of  an  improved  system  of  Aentila- 
tiou  the  mortality  fell  to  about  one-tenth  of  what  it  had  pre- 
viously l)een.  To  illustmte  the  effect  of  similar  conditions  upon 
the  health  of  domestic  animals,  the  following  instance  is  cited : 
Upward  of  thirty  years  ago  a  severe  epidemic  of  injfinenza  in 
horses  appeared  in  Boston.  At  the  instigation  of  Dr.  H.  I. 
Bowditch,  every  stable  in  the  city  was  inspected,  and  classified 
as  "  excellent,"  "  imperfect/'  or  "  wholly  unfit,"  in  respect  to 
warmth,  dryness,  light,  ventilation,  and  cleanliness.  It  was 
fomid  that  in  the  first  class  fewer  horses  were  attacked  and  the 
dis<*ase  was  milder,  while  in  the  third  class  every  horse  was 
attacked  and  the  more  severe  and  fatal  cases  occurred. 

Carbon  monoxide  is  a  very  dangerous  impurity  often 
present  in  the  air  of  living-rooms.  Rising  an  ingredient  of 
illuminating  gas,  as  well  as  the  so-called  coal-gas,  which  so 
frequently  esca]ies  from  stoves  and  furnaces,  its  dangerous  char- 
a<-ter  becomes  apparent.  Many  persons  die  every  year  in  this 
country  from  tlie  iultalatiou  oi'  illuminating  gas.  People  un- 
acqiiainted  with  the  mechanism  of  the  gas-fi.\tures  frequently 
blow  out  tlie  light  instead  of  cutting  off  the  supply  of  gas  by 
turning  the  stoj>-cock.  It  is  also  a  prevailing  custom  to  keep 
the  light  burning  '•'■low"  dining  the  night.  Any  considerable 
variation  of  pressure  in  the  pii>e8,  or  sudden  dmught,  may  put 
out  the  light  iuul  jiermit  the  gas  to  escape  into  the  room,  with 
fatal  effect.     Leaks  in  pipes  or  fixtures  may  have  the  same  residts. 

Coal-,  coke-,  or  charcoal-  fires  may  produce  s<.'rious  or  fatal 
poisoning  if  the  gas,  which  contains  a  large  prniwrtion  of  car- 
bon  monoxide,  is   permitted   to   escape   into  the   room.'      In 


fat  UBS. 


>  Bee  paper  by  £>r.  John  Qrabam  la  Traoaactlona  of  PbUadclphia  College  of  PbyslcUuu 
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certain  parts  of  Europe,  uotably  in  France,  the  inhalation  of  the 
fumes  of  a  charcoal  fire  is  a  favorite  method  of  committing 
suicide. 

The  gas  whidi  sometimos  escapes  from  the  stove  when  coal 
is  burning  has  the  following  composition  :— 

Carlxjn  dioxide, 6.75  per  cent. 

CiirlM)ii  monoxide,       .....       1.34        " 

Oxygen, 13.19       " 

Nitrogen,    . "'.I.T2       "■ 

Sulphuretted  and  carburetted  hydrogen  arc  not  infrequently 
present  in  the  nir,  especiully  about  cess-pools  and  in  mines  and 
certain  manufacturing  establishments.  Sulplnuotteil  liydrogen 
is  generally  considered  to  be  a  violent  poison,  but  there  is  no 
evidence  that  it  is  so  luiless  oxygen  is  excluded. 

Carburetted  liytlrogon  is  the  so-cuUetl  "fire-ilamp"  of 
mines,  which  is  so  ollen  the  cause  of  fatal  explosions.  Its  in- 
halation does  not  seem  to  be  es|M'rially  noxious.  It  will  be 
more  fully  referred  to  in  a  surceediiig  clmpter. 

Variations  in  the  proportion  of  ammonia  present  in  the  air 
are  frequent.  It^j  |>resence  is  an  indication  of  organic  decom- 
position in  tlie  vicinity,  but  notliing  is  known  of  the  iiitlnence 
of  the  gas  itself  upon  health,  in  the  proportion  in  wliich  it  is 
ever  found  in  the  atmosphere. 

SETTER-AIR. 

Sewer-air,  or  sewer-gas,  as  it  is  often  impro]>erly  called,  is 
a  variable  mixture  of  a  number  of  gases,  vapors,  atmospheric 
air,  and  solid  jrarticles,  and  is  derived  from  the  decomposition  of 
the  animal  and  vegetable  contents  of  sewers.  A  number  of 
analyses  by  different  chemists  have  shown  that  the  com])osition 
of  sewer-air  is  extremely  variable.  The  most  imjwrtant  com- 
ponents, in  addition  to  the  constituents  of  atmospheric  air,  are : 
Carbon  dioxide,  ammonia,  sulphuretted  hydrogen,  and  a  number 
of  volatile  organic  comiwuiuls,  which  give  to  sewage  its  pecidiar 
odor,  but  wliich  are  present  in  such  small  quantity  as  to  prevent 
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accurate  determination  by  chemical  means.  Sewer-air  may  also 
contain  particulate  bodies,  bacteria,  and  other  microscopic  or- 
ganisms, which  arc  supposed  by  many  to  be  the  active  causes 
of  infectious  diseases.  .Some  rec^^nt  resea relies  by  C'anielly  and 
Haklane  have  shown  tliut  sewer-air  usually  contains  a  less 
number  of  micro-orguuisms  than  the  external  air  of  cities.  The 
proportion  of  carbon  dioxide  I'ound  was  also  much  less  than  was 
expected.  When  the  contents  of  sewers  remain  in  these  re- 
ceptacles or  conduits  long  enough  to  undergo  decomposition, 
sewcr-siir  is  always  present.  It  is  believed  by  some  ]>hysicians 
and  sanitarians  that  sewer-air  is  the  direct  cause  of  such  diseases 
as  typhoid  fever,  scarlet  fever,  diphtlieria,  and  cholera,  while 
others  hold  the  view  that  th<^  scwcr-air  is  merely  a  favorable 
breeding-place  for  the  germs  of  these  diseases,  and  tliat  it  thus 
merely  acts  as  a  metlium  in  wlucli  the  infective  agent  grows,  re- 
produces itself,  and  is  conveyed  from  place  to  place.  There  is 
no  absolutely  trustworthy  evidence  in  Itnor  of  either  of  these 
doctrines. 

It  is  hardly  open  to  question,  however,  that  the  continual 
breathing  of  air  polluted  by  emanations  from  sewers  oilen  pro- 
duces more  or  less  serious  derangements  of  health.  Diarrhoea 
and  other  intestinal  affections,  mild  cases  of  continued  fever,  and 
even  cases  of  undoid»tetl  typlioid  lever  have  been  so  frequently 
noted  in  ronnection  vvitli  defective  sewerage,  and  the  escape  of 
sewer-air  into  inhabited  rooms,  that  doubt  upon  tliis  ])oint  is 
hardly  justirtable.  With  regard  to  ty[»Iuiid  fevi-r,  however,  it  is 
probable  tliat  tin-  si'wage  in  tliese  eases  contained  t!ie  particular 
virus  (bacillus^)  which,  it  is  now  generally  believed,  causes  tliis 
disease. 

The  effluvia  from  cemeteries,  knackeries,  and  otlier  places 
where  the  bodi<'s  of  animals  are  ujulergoing  decomposition,  are 
popularly  regarded  as  delcteri<nis  in  their  efFettts  ujiun  health. 
The  evidence  in  favor  of  this  view  is,  however,  very  indefinite. 

Professor  Tyndall   has  shown*  that  even  the  apparently 

>  Eawys  on  Kloating  Matter  of  tbe  Air.    Now  York,  IttSL 
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clearest  air  is,  wlien  in  mution,  constantly  filled  witli  inmimerable 
particles  of  dust,  which  are  believed  by  many  to  g;ive  rise  to 
^■^lr^ous  forms  of  disease.  The  presence  of  these  particles  can 
be  easily  demonstrated  by  means  of  the  electric  liglit.  Every 
one  has  observed  these  minute  particles  in  a  bright  ray  of  sun- 
light. Under  ordinary  conditions  tliese  particles  of  dust  would, 
of  course,  give  rise  to  no  trouble,  but,  if  intermingled  with  these 
dust-specks  there  were  disease  germs, — whether  these  germs  be 
considered  as  living  orgjinisms,  or  as  particles  of  dead  tissue 
from  the  body, — then  manifestly  tlie  inlnihition  of  sucli  -'dust' 
would  be  dangerous.' 

The  quantity  of  dust  found  in  the  air  of  cities  is  much 
greater  than  in  the  country.  Tissandier  found  tliat  in  Paris  the 
percentage  of  dust  was  eight  to  twelve  times  greater  than  in  the 
open  country.  One-fourth  to  nearly  one-half  of  this  atmos- 
pheric dust  is  organic,  either  animal  or  vegetable.  Very  recent 
observations  have  shown  that  in  Paris  the  air  contains  nine  or 
ten  times  as  many  bacteria  in  a  given  volume  as  the  air  at  the 
obseTvator)'  of  Montsouris,  just  witliout  the  city.  The  relative 
pro])ortions  of  organic  and  inorganic  particles  vary  as  25  to  75 
in  Paris,  45  to  55  in  Dublin,  and  25  to  75  in  the  open 
country.  The  organic  ]iar(iclcs  are  cither  particles  of  dead  or- 
ganic matter,  or  minute  organisms.  The  proportion  of  the 
latter  varies  in  different  seasons,  being  least  in  winter  and 
spring,  and  greatest  in  .summer  and  autumn.  Tiicse  orgariisms 
are  not  necr.ssarily  jiathogenelic,  but  the  conditions  which  favor 
the  proliferation  of  non-pathogenic  bacteria  are  hkely  to  promote 
the  development  of  disease-]iroducing  ones  likewise. 

Among  the  jjathogenic  micro-organisms  found  in  the  at>- 
mosphere  are  spores  of  achorion  SchaMdeinii,  tlie  so-called  ma- 
laria bacillus  of  Klcbs  and  T<unmaNi-('ruileli,  and  Fcldeisen's 
erysijielas  germ.  It  is  probable,  also,  that  the  bacilli  of  tuber- 
culosis, cholcm,  and  typhoid  fever,  and  other  organisms,  at  timea 


'  Hre  UliAptcr  IX,  un  InduotrUU  llygU-no,  (or  offecU  of  lulialaUon  ot  doit  In  VHiou 
tnduMrlo*. 
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undergo  multiplicatinii  in  the  air,  and  that  the  latter  may  be  the 
medium  of  communication  of  these  diseases.     T?ut  it  must  lie' 
admitted  that  our  knowledge    upon    tliis  point   is  at  present 
rather  vague  and  unsatisfactoiy. 

As  regards  the  diseases  that  may  be  produced  by  the  in- 
halation of  patliogenic  oi^anisms  there  can  be  no  doubt  that 
diphtheria,  glanders,  measles,  scarlet  fever,  wliooping-cough,  in- 
fectious pneumonia,  and,  above  all,  ])ulmonniT  tuberculosis,  are 
so  caused.  It  is  Ukewise  probable  that  yellow  fever,  epiilemic 
influenza,  cholera,  and  t}  phoid  fever  may  be  produced  in  this 
manner. 


TESTS   FOR    LMPUHITIES   IN   THE   AIR. 

The  sense  of  smell  will  indicate  the  presence  of  sulphu- 
retted hydrogen,  or  of  volatile  organic  matter.  C!hemical  tests 
and  the  microscope  will,  however,  be  necessary  to  determine  the 
presence  of  carbon  dioxide,  carbon  monoxide,  or  suspended 
particulate  matter  in  the  air. 

In  order  to  detect  the  presence  of  carbon  dioxide,  advantage 
is  taken  of  the  affinity  of  this  compound  for  certain  alkalies 
with  which  it  forms  insoluble  compounds.  If  a  stream  of  carbon 
dioxide  gas  is  passed  through  lime-  or  baryta-  water,  an  insoluble 
c^irbonate  of  lime  or  baryta  is  instantly  formed,  and  prudutes  a 
milky  precipitate  in  the  water.  If,  instead  of  passing  a  stream 
of  gas  through  the  liquid,  the  latter  be  agitated  with  air  con- 
taining carbon  dioxide,  a  similar  precipitate  is  protbuTi-d.  The 
most  exact  method  of  determining  the  amount  of  carbon  dioxide 
in  the  air  is  that  known  as  IVttenkofer's,'  but  it  is  somewhat 
complicated.  A  readier  method  has  been  devised  by  Mr.  .\ngus 
Smith,  and  is  termed  the  minimetric  test.*  A  series  of  six  wide- 
mouthed  Iwttles,  having  a  capacity  resjx'ctively  of  450,  350.  :^0(), 
250,  200,  and  150  cubic  centimetres,'  is  fitted  with  clean,  tigiitl\- 

*  liebrbaoli  der  Hygiene,  Nowak.  p.  140. 

•  Op.  Ht.,  p.  1S2. 
*ThiiequiT»lenbilti  BnKlWili  tiioaaura) Mv  H  ooiii'tw,  11  ouiicei,9^  oanoM,  8  ouuu«»,U!^ 

MUMM,  and  1%  ounofl*. 
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fitting  corks.  The  hottlcs  are  made  perfectly  clean  and  dry, 
and  15  cubic  ccutinictres  (3f  drachms)  of  clear,  fresh  lime-  or 
baryta-  water  put  into  the  smallest,  the  cork  replaced,  and  the 
bottle  well  slmki'n.  If  the  water  becomes  turbid  tliere  is  at 
least  ,16  per  cent.  (1(1  parts  ^ht  10,000)  of  carbon  dioxide 
in  the  air  treated.  If  only  the  water  in  the  largest  bottle 
becomes  cloudy,  the  proi>ortion  of  carbon  dioxide  is  probably 
less  than  5  parts  in  10,000.  For  the  intermediate  series  of 
bottles  the  amounts  of  carbon  dioxide  necessary  to  produce 
cloudiness  are,  respectively:    For  200  cubic  centi- 

O  metres  of  air,  12  jMirts  in  10,000;  for  250  cubic 
centimetres,  10  parts;  for  300  cubic  centimetres, 
8  parts;  and  for  350  cubic  centimetres,  7  parts  ^ler 
10,000.  If,  therefore,  a  cloudiness  is  produced  with 
any  of  the  bottles  except  the  largest,  the  amount 
of  carbpu  dioxide  present  exceeds  the  standard 
alhjwiible  in  pure  air.  The  test  stiould  be  frequently 
made,  in  order  to  acquire  familiarity  with  its  use. 
The  same  quantity  of  the  test-liquid  is,  of  course, 
used  in  each  bottle, 

A  simple  and  easily-managed  instrument, 
called  an  "air-tester,"  has  been  devised  by  Professor 
^\'olpert,  a  distinguished  German  meteorologist.  It 
is  described  as  follows  by  Dr.  S.  W,  Abbott,  who 
first  called  attention  to  its  merits  in  this  country': 
The  little  instrument  consists  of  a  simple  rubber  Indb 
(A)  of  a  capacity  of  28  cubic  ct'iitimetres,  a  glass  outlet-tube  (li) 
with  a  constriction  near  its  extremity  (E).  A  glass  test-tube, 
12  centimetres  in  length  (C')  and  2  millimetres  in  diameter,  has 
a  horizontal  mark  near  the  bottom,  indicating  the  point  to  whicli 
it  must  be  tilled  with  perfectly  clear  lime-water,  to  contain 
3  cubic  centimetres.  The  bottom  of  the  tulxj  is  whitened  and 
has  a  lilack  mark  stamj^d  upon  it  (D).  A  small,  wooden  stand, 
a  brush  or  swab,  a  vial  of  vinegar  for  cleaning  the  tube,  and  a 
bottle  of  clear  lime-water  com[)lete  the  outfit. 

*  Ooaiun  Mixl.  imd  Burg.  Journal. 


^ 


Kj«.  J. 
AUt-Ttatrm. 
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In  order  to  use  the  instrument,  the  lime-water  (.saturated 
solution)  should  be  poured  into  the  test-tube  till  it  reaches  the 
horizontal  mark.  Press  down  the  bulb  witli  the  thumb,  so  as 
to  expel  the  air  within  it  as  completely  as  possible,  and  allow  it 
to  fill  with  the  air  of  the  apartment,  insert  the  small  tube  into 
the  lime-water  nearly  to  the  bottom,  and  again  expel  the  air 
with  moderate  rapidity,  so  that  the  bubbles  may  rise  nearly  to 
the  top  of  the  tube,  but  do  not  overflow,  taking  care  to  continue 
the  pressure  of  the  thumb  till  the  small  tube  is  removed  from 
the  lime-water.  Re^M^at  this  process  until  tlie  mark  upon  the 
bottom  of  the  test-tube  is  obscured  by  the  opacity  produced  by 
the  reaction  of  the  carbonic  acid  upon  tlie  lime-water,  the  observer 
looking  downward  through  ttic  lime-water  from  the  top  of  the 
test-tulx?. 

With  very  foul  air  it  is  necessary  to  examine  the  mark  after 
filling  and  discharging  the  bulb  a  few  times  only;  with  good  air, 
it  must  be  tilled  twenty-five  times  and  upward. 

The  bulb  represented  in  the  cut  is  made  a  little  larger  than 
the  required  capacity,  since  a  small  amount  of  residual  air 
usually  remains  in  the  bulb  and  cannot  be  expelled  without 
great  care. 

After  each  observation,  the  test-tube  must  be  washed  out 
and  wiped  dry.  If  a  white  incrustiitiou  forms  \ipon  the  tube,  it 
may  be  easily  removed  with  a  little  vinegar,  after  which  the 
tube  should  be  thoroughly  washed  witli  pure  water  and  dried. 

If  the  mark  becomes  obscured  aft<'r  lilliiig  the  bulb  t("n  or 
fifteen  times  only,  the  air  of  an  apartment  is  unfit  for  continuous 
respiration. 

In  a  sick-chamber  the  air  should  be  so  pure  that  the  tur- 
bidity of  the  lime-water  will  not  render  the  mark  invisible  until 
thirty  or  forty  fillings  are  made. 

The  instrument  should  be  used  by  daylight,  over  a  white 
ground,  as  a  sheet  of  writing-paper,  and  care  should  be  taken 
not  to  vitiate  the  result  by  the  obsener's  own  breath. 

The  following  approximate  table  is  lakcn  from  the  article 
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by  Professor  Wolpert,  the  first  column  representiiija;  the  mimbcr 
of  tillings  of  the  bulb,  and  the  second  column  the  parts  per 
10,000  of  carbon  dioxide  in  a  given  sample  of  air: — • 


{Tanabar  of 

Carbati  Diozidtt 

KTainber  of 

Carbon  Dioxide 

Number  of 

Carbon  nioxide 

FlUlngjs. 

per  10;0Ga 

FiUings. 

per  10,000. 

FtlUnga. 

per  lO.OUO. 

1 

200. 

21 

9.5 

41 

4.9 

2 

100. 

22 

9.1 

42 

4.8 

3 

r,T. 

23 

8.7 

43 

4.6 

4 

60. 

24 

8.3 

44 

4.5 

5 

40. 

25 

8. 

45 

4.4 

6 

33. 

2(J 

7.7 

46 

4.3 

7 

29. 

27 

7.4 

47 

4.2 

8 

25. 

28 

7.1 

48 

4.1 

9 

22. 

29 

6.9 

49 

4.1 

10 

20. 

30 

6.6 

60 

4. 

11 

18. 

31 

6.4 

61 

3.9 

12 

16. 

32 

6.3 

52 

3.9 

13 

15. 

33 

6.1 

63 

3.8 

14 

14. 

34 

5.9 

54 

3.7 

15 

13. 

35 

5.7 

55 

3.7 

16 

12.5 

36 

5.5 

66 

3.6 

17 

12. 

37 

5.4 

57 

3.5 

18 

11. 

38 

5.3 

68 

3^5 

19 

10.5 

39 

5.1 

59 

3.4 

20 

70. 

40 

5. 

60 

3.3 

Carbon  monoxide  is  detected  by  its  reaction  with  palladium 
chloride,  whifb  jrivcs  a  black  color  wlien  brou«^lit  in  cuntact 
with  the  ff-ixs.  If  a  strip  of  linen  or  l)lottin«?-paprT  be  moistened 
with  a  solution  of  the  palladium  chloride  (1  to  500)  and  sus- 
pt'iuied  in  air  containing  carbon  monoxide,  the  black  color  will 
be  developed.  The  suspected  air  niny  also  Ite  pass*'d  through  a 
solution  of  sodio-chloride  of  palladium,  wlien  the  liquid  will 
turn  black  if  carbon  monoxide  be  present. 

The  percentage  of  organic  impurity  in  the  air  of  an  occu- 
pied room  (products  of  respiration,  etc.)  is  difficult  to  ascertain 
directly. 

Pettcnknfer  has  found,  however,  that  the  proi>ortion  of 
carlion  dioxide  present  is  indirectly  a  measure  of  the  organic 
impurity  from  respiration.      As  the  determination  of  the  carbon 
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dioxide  is  easy  by  the  minimetric  metliotl  of  Angus  Smith,  or 
tilt'  ready  method  of  Woljx'rt,  the  extent  to  whicli  the  air  is 
polhitod  by  respiratxsry  im]mrities  is  readily  asrertaiiicd.' 

Tlif  iirescnce  of  orij;jiiiic  and  uthcr  siispnided  impurities 
can  he  best  d(Mnonstiatcd  with  a  microsrope.  An  objective,  mag- 
nifying upwmd  of  401)  linear  diameters,  and  experience  in  the 
use  of  the  instrument  will  be  needed  to  obtain  correct  results. 
By  moistening  a  glass  slide  with  glyc-erin  and  exposing  it  in 
the  susp(>eted  air,  a  sufficient  quantity  uf  the  suspended  matters 
may  be  cuHertod  in  the  course  of  tueuty-iuur  bonis  to  permit 
some  conclusions  to  be  dnuVn  from  a  microscopic  examination.' 

A  common  method  of  determining  the  presence  or  absence 
of  a  large  quantity  of  carbon  dioxide,  for  example,  at  tbe  bottom 
of  a  well  or  pri\y-vault  is  to  lower  a  lighted  candle  to  the 
bottom.  II"  the  light  is  extinguished,  the  air  is  considered  irre- 
spirablc;  but,  if  it  continue  burning  brightly,  the  air  is  believed 
to  be  sufficiently  ])ure  to  sustain  life.  Sulphuretted  hydrogen 
and  sulphide  of  nmmonium  arc  sometimes  found  in  priv^-vaults, 
and,  althougli  they  will  not  extinguish  a  light,  they  speedily 
prove  fatal  if  inhaled  in  a  concentrated  form,  and  to  the  exclu- 
sion of  a  sufficiency  of  oxygen.'  Ca.ses  Uuxe  frequently  occuired 
where  serious  or  Rital  results  ensued  from  the  ]>rescnce  of  a  dan- 
gerous gas,  Avhich  was  thought  to  be  excluded  by  the  burning 
candle. 


>  Recicmt  obaervktloiu  in  thii  (tonntry  (aee  AnnniU  Report!  of  the  BnrReon.GenenU  of 
th«  Navy  for  187H.  |>|).  45  and  M,  anil  Mie  uinie  for  I8S0,  pp.  :jl  U>  !t4)  seem  to  til  row  ftome  doubt  u|iao 
tli«  entire  relialillity  of  this  niothod  uf  d«t<?rmUilnK  tbe  nniount  or  orK:uiic  matter  in  the  air 
examineil.  T'rof.  Ira  Ri-msfii  (Ueiiort  National  Hoard  of  Health,  \tm,  p.  77,  and  IKSI),  p.  IHW  <>( 
««9.)  hog  shown  tlio  tn.suRlrit'ncy  of  the  rhrniical  tnrthodfi  at  preiiciit  in  n»e,  and  poliitx  oat  llio 
dllHciiltlr<«  of  makiiiR  tniMworthy  and  satiKfiictory  dptrnuinatioiiK  of  iirKitnic  matter  in  the  air, 
The  gTtii  teclinlc»l  <linicultio!i  nf  the  varioufi  iiniilytlca]  procpwes  rendi-r  It  unwise  to  burden 
these  pa|;di  with  u  dt^MTlption  of  them.  Only  (>xi)ert  I'hemlstj)  an-  t)niili(1i'd  to  make  a  thorough 
air  anal y!<is,  and  tbe  author  doox  not  foci  competent  to  olTer  adrice  to  thenu  Dr.  Corneltua  K. 
Fox's  iMiok  on  "Slanitary  Kxaiuinationsof  Water,  Air,  and  Food,"  and  KItigKe'*  "licbrbuch  der 
HyfrlpnlM-hoii  VnternDCbanpiinethoden"  contain  detailed  descriptions  nf  the  best  mi-thods 
employi'd. 

•  Pr.  iJ.  M.  HtornberR,  IT.  H.  A.  (Tlepnrt  National  Board  of  HealMi,  IRSO),  plves  an  ni- 
count  of  Ills  iiivestlpitioiit-  into  tbe  suspended  tnatU'rs  of  tb«  air.  Tlie  qaeittion  i»  also  con 
Bideri-d  in  a  practical  manner  by  Surgeons  Kidder  and  Streets,  IT.  K.  N.,  In  Rpiwirts  of  the 
Buneetin-rSonerol  of  tbe  Navy  for  1880  and  1881.  Bee  alao  Bacteria,  Mtembtrrg  and  Ma^^lu, 
ad«d.,  p.  liTT. 

•  See  a,  cue  reported  in  Philadelphia  Medical  Time*,  October  21, 188), 
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It  is  advisiihh^  in  all  casrs  to  cxlianst  the  stagnant  air  in 
old  wells  and  privT-vanlts  l)olovc  jxTmitting  any  one  to  descend. 
Pcrliaps  the  readiest  metluid  of  exhausting;  the  vitiated  air  in 
sucli  places  wouhK  be  to  lower  heated  stones,  masses  of  hot  iron 
or  jmils  of  hot  water,  to  near  tlu'  bottom,  which  produce  a  rare- 
faction of  tlic  air  and  cans*'  it  to  ascend.  Its  plure  uill  then  he 
occupied  by  purer  air  iVotu  \\  ithout.  The  rarefaction  produced 
by  the  explosion  of  gun-powder  has  also  been  made  use  of  with 
success;  but  tliis  has  some  objections,  because  the  combustion 
of  powder  itsi-lf  produces  giises  which  are  noxious  if  brcathed 
in  large  quantity.  An  animal,  sudi  as  a  rat  or  dog,  should  be 
fii*st  lowered  into  the  suspected  will  fnr  tillleen  or  twenty  min- 
utes, in  order  to  determine  whether  the  air  at  the  bottom  is 
capable  of  sustaining  life,  before  jiernutting  the  workmen  to 
descend.  Sinnhii'  precautions  should  l)e  used  in  old,  long- 
unused  mines  to  jirevent  fatal  effects  from  the  so-called  "choke- 
damp,"  which  is  largely  composed  of  carbon  dioxide. 

PRINCIPLES  OF  VENTILATION. 

During  ordinary  respiration  an  adult  human  I)eing  adds 
900  grammes  =  455,500  cubic  centimetres  (14  cubic  feet)  of 
carbon  dioxide  to,  and  abstnicts  744  grammes  =  516,500  cubic 
centimetres  (16  cubic  feet)  of  oxygen  from,  the  atmosjihere  in 
twenty-four  hours.  Hence,  if  the  individual  were  confined  in 
an  apartment  where  the  inclosed  air  could  not  be  intermingled 
by  diffusion  with  the  atmosphere  without,  the  pro|X)rtion  of 
carbon  dioxide  would  soon  become  so  great  that  the  processes 
of  liie  covdd  not  be  sustained,  and  the  individual  would  die. 
This  result  woukl  be  reached  even  sooner  than  the  point  here 
mentioiu*d,  for  the  organic  matter  exhaled  from  tlie  Ituigs  and 
the  surfa«'e  of  the  l)ody  wouM  iiu'reasc  the  poisonous  condition 
of  the  air  even  more  thiin  the  carbon  dioxide  gi\eu  otf.  It  is 
easily  seen,  thcnMbre,  how  import^mt  the  study  of  the  principles 
and  pmcticc  of  ventilation  l)ecomcs  in  hygiene.  In  this  cliapter 
only  the  principles  underlying  this  subject  can  be  definitely 
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stated.  Practicfl.1  details  will  be  more  (ully  given  in  the  chapters 
devoted  to  dwellings,  s<;lionls,  hospitals,  etc. 

It  is  generally  accepted  among  sanitarians  that  the  presence 
of  .07  per  cent.  (7  parts  in  lO.OOO)  of  carbon  dioxide  In  the  air 
indicates  the  greatest  amount  oi"  organic  impurity  (I'roin  respim- 
tion  or  combustion)  consistent  with  the  preservation  oi"  health. 
As  each  indivithml  gives  off  from  his  lungs,  in  the  process  of 
respiration,  316  cubic  centimetres  of  carbon  dioxide  per  minute, 
the  diffvision  in  the  air  surrounding  him  must  be  suffitiently 
rapid  to  keep  the  air  to  be  breathed  at  the  standard  of  .07  per 
cent  above  mentioned. 

Adopting  this  as  the  standard  of  maximum  impurity  allow- 
able, 90  cubic  metres  of  fresh  air  per  hour  will  be  needed  for 
each  individual  to  keep  him  supplied  witli  pure  air.  This  is  for 
a  i>crRon  in  a  state  of  health  ;  in  cases  of  disease  a  mmc  rapid 
cFiange  of  air  will  be  necessary  to  keep  that  suiTOXUKling  the 
jMitient  in  a  state  of  purity. 

Ventilation  is  defined  by  Worcester  as  "  the  replacement 
of  noxious  or  impure  air  in  an  apartment,  mine,  or  inclosed 
space  by  pure,  fresh  air  from  without."  By  Dr.  Parkes  the 
term  is  restricted  to  "  the  removal  or  dilution,  by  a  supply  of 
pure  !iir,  of  the  pulnif)n;uy  and  cutaneous  exhalations  of  men 
and  the  products  of  combustion  of  lights  in  ordinjiry  dwellings, 
to  which  must  be  added,  in  ho.<*pitals,  the  additional  effluvia 
which  proceed  from  the  persons  and  discharges  of  the  sick.  All 
other  causes  of  impurity  of  air  ought  to  be  excluded  by  cleanli- 
ness, proper  removiil  of  solid  and  liquid  excreta,  and  attention 
to  the  conditions  surrounding  dwellings."  ' 

A  proi)er  system  of  \entilation  must  take  into  consideration 
the  cubic  sjKice  of  the  apartnient  or  building  to  be  ventilated, 
the  number  of  ])ersoiis  ordinarily  inhabiting  this  s])ace,  whether 
constantly  or  only  temiMHiuily  oct;upied,  and  certain  other  col- 
lateral elements,  such  as  the  character  of  the  building  to  be 
ventilated,  its  exposure,  necessity  for  artificial  heating,  etc. 

•  MttDQul  of  PrscUckl  Hvgieiie,  6th  od..  New  York,  vol.  i,  p.  157. 
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The  amount  of  cubic  s^mce  tlmt  must  ]ye  allowed  to  each 
individunl  is  ilctfiinined  by  the  rapidity  with  wliidi  fiesh  air 
must  be  supphrd  in  order  to  keep  that  surrounding  the  iiadi- 
vidual  at  tlu-  standard  of  less  than  .07  per  cent,  of  carbon  dioxide. 
For  example,  in  a  space  of  3  cubic  metres,  the  air  must  be 
changed  thirty  times  in  an  hour,  in  order  to  prevent  the  carbon 
(hoxide  exceedint;  the  above  propoi'tion ;  that  is  to  say,  to  allow 
90  cubic  metres  of  air  to  puss  throufjh  that  space  in  the  time 
nieiitioned.  This  would  create  an  unctimfortabU',  if  not  injurious, 
drauglit.  If  tlie  space  contained  30  cubic  metres,  the  air  would 
need  renewal  only  three  times  an  hour. 

A  space  of  15  cubic  metres  could  be  kept  siipplied  with 
pure  air  without  perceptible  movement  if  all  the  meclianical 
arrungements  for  changing  the  air  were  perfect;  but  such  [)er- 
fection  is  rarely  attainable,  and  hence  there  would  be  either 
draughts  or  insufficient  ventilation  in  such  a  small  "  initial  air- 
space," as  it  is  termed.  The  initial  air-space  should,  therefore, 
be  not  less  than  30,  or,  better,  40  cubic  metres.  The  air  of  this 
sjwcc  cotdd  be  changed  sufficiently  ollcn  to  keep  it  at  its  standard 
of  purity  without  creating  unnecessary  draiigbt.  For  sick  per- 
sons this  sliould  lie  doidjled.  In  hospitals,  therefore,  the  cubic 
air-space  allowed  to  each  bed  should  not  be  less  than  OO  to  80 
cubit"  mi'tres. 

As  stated,  the  puri)oses  lor  which  the  building  or  apartment 
to  be  ventilated  are  employed  require  differences  in  the  cubic 
space  ami  in  the  volume  of  fresh  air  supplied.  Morin  gives  tlie 
following  table: — 


Table  III. 


Hospital  wnnlA  foy  ordinary  cases, 
HoBpilnl  wnr<l8  for  Burgicnl  and  obstet- 
rical cases, 100 

HoBpit.il  wards  for  contngioiis  diseases,     160 
Prisons, .        .        .        «        ,  .60 


Prwh  Air  Re<iniiT<I 
per  Hour  per  llefuL 

fiO-70    cubic  metres. 
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Workshops, 
Barracks, 


^ordinary  oucupations,   .      60        cubic  metres. 

Innliealthy,        "              .100  '*  " 

\  duriiiij:  the  day,      .         .       30  *'  " 

'(     "          "    night,.  .         .       40-50  "  " 

Theatres, 40-50  "  " 

Asscmblj'  rooms  for  long  receptions,    .       60  "  " 

"              »        •'    brief        "              .      30  "  « 

Primarj-  schoolB, 12-15  "  " 

Higher         " 25-30  "  " 

Stables, 180-200  "  " 

These  figures  are  not  excessive  from  a  sanitary  stand-point, 
aIthoiiju;b  few  buildings  meet  the  requirements  here  set  down. 

The  source  of  the  air  supplied  nnist,  of  course,  he  capable 
of  yielding  pure  air.  It  sliould  not  be  drawn  from  damp  relhirs 
or  basements,  or  from  the  immediate  vicinity  of  sewers  or  drains. 
Air  taken  from  such  places  is  little  better  for  respiration  than 
that  wliich  it  replaces  in  the  apartments  to  be  ventilated. 

Ventilation  maybe  acconiplislicd  either  with  or  without 
artificial  aids,  lu  buildings  or  rooms,  used  as  habitations, 
natural  ventilation  (with,  jjerhaps,  the  simplest  mechanical  aids) 
is  made  use  of  almost  entirely.  In  large  buildings,  s.uch  as 
churches,  theatres,  schools,  or  in  ships  and  mines,  one  ol'  the 
artificial  systems  must  be  adopted  if  efficient  ventilation  is 
desired. 

Natural  ventilation  takes  place  by  diffusion,  by  perflation, 
and  in  consequence  of  inequality  of  atmospheric  pressnre.  By 
diffusion  is  meant  the  slow  and  equable  entrance  of  air  from 
without  and  exit  from  v^itliin  a  room  through  tlie  wnlls  ur  ill- 
made  joints  without  the  influence  of  wind-currents.  In  im 
occupied  room  this  is,  however,  insufficient  to  keep  tin'  air  jiure, 
because  many  of  the  organic  impinities  of  respired  air  are  nioh- 
ciUar,  and,  therefore,  incajrable  of  making  their  way  out  ol"  tlie 
rooms  through  the  walls. 

Perflation  means,  literally,  *•  blowing  through,"  and,  if  tlie 
direction  and  force  of  air-currents  could  be  regulated,  this  would, 
with  simple  mechanical  arrangements,  be  an  efficient  means  of 
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ventilation.  Howcvrr,  tho  uncertainty  of  the  force  and  flirec- 
tion  of  the  wind  makes  this  method  of  ventikition  untrustworthy, 
except  in  warm  weather. 

Unequal  pressure  between  the  air  in  a  room  and  that 
without  is,  within  certain  limits,  nn  efficient  means  of  ventila- 
tion, and  is  usually  relied  upon  in  ordinary  ai)artments.  When 
the  air  in  a  room  is  heated  above  the  tempemturc  of  the  external 
air,  either  by  a  fire,  lights,  or  by  tlie  presence  of  a  number  of 
persons  in  the  room,  it  expands,  and  part  of  it  finds  its  way  out 
tlirough  nuraero\is  crevices  and  bad  jouits  found  in  all  buildinjEfs. 
The  air  wluch  remains,  being  less  dense  than  the  external  air, 
the  latter  enters  the  room  by  various  ojxjnings,  untQ  the  equality 
of  pressure  is  re-<»stablished.  Rut  as  the  heating  of  the  enclosed 
air  continues,  the  process  is  momentarily  repeated  and  becomes 
continuous. 

Although  the  impurities  of  respired  air  (carbon  dioxide, 
organic  matter)  are  heavier  than  the  air  itself  at  the  same 
temperature,  it  is  a  familiar  fact  that  the  most  impure  air  in  an 
occupied  room  is  always  found  near  tlic  ceiling,  the  impurities 
being  carried  upward  with  the  heated  air,  and  that  the  pure  air 
from  without,  l>eing  colder,  fills  the  lower  jMirt  of  the  room. 

If  the  cold,  outside  air  were  to  be  adniitted  at  the  bottom 
of  the  room,  and  means  allowed  for  the  escape  of  the  hot  air  at 
the  top,  the  conditions  of  the  old  health-maxim,  to  "keep  the 
feet  warm  and  the  head  cool,"  would  be  reversed.  This  would 
be  no  less  uncomfortable  than  unwholesome.  In  all  ])lans  for 
natural  ventilation,  therefore,  provision  must  be  made  to  secure 
a  gradual  diffusion  of  the  cold,  outside  air  from  above.  (»r  to 
have  it  warmed  Ix'fore  it  enters  the  room.  With  a  large  chimney 
as  an  aspirating  shaft,'  with  flues  at  the  top  and  bottom  of  the 
room,  and  oi)enings  in  the  walls  of  the  room  near  the  ceiling  to 
admit  fresh  air,  sufficient  ventilation  can  be  usually  secured  in 
cold  weather,  in  a  room  not  overcrowded. 

'  Of  ooiirs*-  thrrr  l«  rrally  nii  mii'Il  llilii^;i.i  a  real  aA|>ir:tMnii,  <ir  "miPklnK  out  "  of  the  air 
thruniclt  thD  rhlimmy  or«o-iwll«Ml  "o.'.ptr'.iOni;  »h»ri."  Th««  u|iwanl  luuvcment  of  the  air  In  tbe 
than  it  dne  U>  lt»  (lM|ilu<.fniioiit  l>y  tbv  oolitcr  or  ilon»er  air  cnterinK  tbe  room. 
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When  a  room  is  liciitrd  by  a  furnace,  the  fresh  air  is  warmed 
before  it  is  introduced,  and  tlie  foul  air  escapes  either  through  a 
ventihiting  shaft,  a  ventilator  in  tlie  window  or  wall,  or  through 
the  numerous  fissures  and  other  orifices  whicli  defective  car- 
pentering always  leaves  for  the  benefit  of  the  health  of  the 
occupants. 

Th<.'  following  rules  for  the  arrangement  of  a  system  of 
natural  ventilation  are  modified  and  condensed  from  Parkes' : — 

The  apevturrs  of  t'titrance  and  of  exit  for  the  air  should  be 
placed  far  enough  apart  to  permit  thorough  diffusion  of  the 
fresh  air. 

WTien  the  air  is  brought  into  a  room  through  slits  or  tubes 
in  the  walls  near  the  ceiling,  tlie  current  should  always  be 
deflected  upward  by  an  inclined  plane,  in  order  to  prevent  a 
mass  of  cold  air  from  descending  over  the  shoulders  of  the 
occupants  and  chilling  them. 

The  air  must  be  taken  from  a  pure  source. 

The  inlet-tubes  should  be  short,  and  so  made  as  to  be  easily 
cleansefl,  otherwise  dirt  lodges  and  the  air  becomes  impui'e. 

Inlets  should  be  numerous  and  small,  to  allow  a  proper 
distribution  of  the  entering  air. 

Externally,  the  inlets  should  be  pai*tially  protected  from 
the  wind  to  prevent  strong  draughts ;  they  should  also  be  pro- 
vided with  valves  to  regulate  the  supply  of  air. 

If  the  air  cannot  be  warmed,  the  inlets  must  be  near  the 
ceiling ;  if  it  can  be  heated,  it  may  enter  near  the  floor. 

The  air  may  be  warmed  by  passing  it  through  boxes  con- 
taining hot  water  or  steam  coils,  by  passing  it  through  chambers 
aroimd  grates  or  stoves,  or  heating  it  in  a  furnace. 

In  towns  or  manufacturing  districts  the  air  should  be 
filtered  before  allowing  it  to  enter  the  room.  Thin  flainiel  or 
muslin  spread  over  the  openings  answers  verj'  well  as  filtering 
material. 

Outlets  should  be  placed  at  the  highest  point  of  the  room 

>  Maniul  of  Practical  Hygiatio,  6Ui  od.,  New  York,  vol.  i,  p.  177. 
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and  should  be  protected  from  the  wt>ather.    An  opening  into  the 
chimney  near  the  wiling  will  answer  well  in  many  eases. 

In  one-story  huildinf;s,  ridge-ventilators  make  tlie  best  out- 
lets. The  entrance  of  snow  and  niin  mnst  he  prevented  by 
suitable  arrangements. 

A  small  space  or  slit  between  the  horizontal  bars  of  the 
upper  and  lower  window-sash  will  admit  sufficient  air  in  a  proixT 
direction  in  small  rooms,  even  when  the  window  is  shut. 

In  all  rooms,  howsoever  ventilated,  doors  and  windows 
should  bo  often  opened  to  permit  a  thorough  Jlmhlny  of  the 
interior  with  fresh  air. 

For  large  buildings,  hospitals,  schools,  theatres,  ships,  and 
mines  two  systems  of  artificial  ventilation  are  in  use.  One 
operates  by  extracting  the  foul  air  by  mmns  of  funs,  the  other 
by  forcing  in  fresli  air,  alloiving  the  impure  air  to  find  its  way 
out  as  best  it  may. 

Rotating  cowls  on  the  tops  of  chimneys  may  be  used  to 
increase  the  aspirating  ])ower  of  the  air;  in  this  way  the 
natural  force  of  the  wind  may  be  utilized  for  ventilation  of 
rooms  or  buildings  of  moderate  size. 

Further  details  upon  the  practical  ap[)licatinn  of  these  prin- 
ciples will  be  given  in  succeeding  chapters  of  this  work. 

[In  addition  to  the  works  mentioned  in  the  text  the  follow- 
ing may  be  referred  to  as  more  fully  treating  of  the  subjects 
considered  in  this  chapter: — 

Flainmarion  :  Tbe  Atmosphere. — Tlie  Articles  o«  Atmosphere  and 
Climate  in  tlie  Kiipylopipdi.i  Britaiinica,  9th  edition. —  Re|)orts  of  the 
Chief  Signal  Olllcerof  the  Army. — A  paper  on  Cliindte  and  Di.sea8e8,by 
Dr.  Clevehind  Ahl>€,  in  Report  of  National  Bo.ard  of  Health  for  1880. — 
Die  Canalgase,  by  Dr.  F.  Renk,  Mnnchen,  1884. — Muriti :  On  Warming 
And  Ventilating  Occnpied  Bnildings;  trnn-HhUcd  in  .Smiihsoninn  Report 
for  1873  and  1814. — V.  Feltcnkofer  nnd  Zienissen's  Ilandbucli  der  Hy- 
giene, 1  Theil.  2  Ablhciliinjr.  Die  Lnft,  by  Dr.  F.  Re»k.— A.  Woeikof: 
Die  Klinmte  der  Erde,  1887.— B.  W.  James:  American  Resorts,  1889. — 
A.  W.  Qrceiy  :  American  Wcnther.  1888. — Julea  Rochard  :  Questions 
d'Hygifene  Sociale ;  L'AcclimnlenK'nt  dana  lea  Colonies  FrHn9aises, 
1891.— Kenwood  :  The  Hygienic  Lalxiratury,  Part  III,  1893.] 
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Air. 

What  is  the  composition  of  the  atmospheric  air?  Is  the  mixture  a 
chemifiil  or  mc-chnniciil  one?  What  constituent  is  the  most  cosstant  in 
proportion,  and  wlmt  ones  most  variable?  What  are  the  causes  and 
limits  of  variation  in  the  composition  of  the  air?  lias  this  variation  any 
effect  upon  health  ? 

How  is  the  general  iitiirorraity  of  composition  maintftincd  ?  What 
ia  the  relation  of  the  oxj'gen  and  carbon  dioxide  to  [tlant  and  animal  life 
and  to  one  another  ? 

What  is  the  depth  of  the  atmosphere?  What  is  its  wei^dit,  and  how 
is  this  mc:i8nred?  How  may  you  determine  the  altitude  of  any  place 
above  the  sea-level? 

What  elfect  has  temperature  on  barometric  pressure?  What  effect 
has  moisture,  and  why?  Whence  does  the  air  derive  its  warmth? 
Where  is  tlie  atmosphere  warmest? 

What  is  the  relation  between  the  temperature  and  humidity  of  the 
air?  What  is  meant  by  "  absolute  "  and  "  relative  "  humidity  ?  How  is 
each  always  designated  ?     What  is  muant  by  "  sjvtiiration  "? 

What  causes  motion  in  air  or  wind?  What  conditions  of  the  atmos- 
phere proliably  have  relation  to,  or  influence  upon,  disease  ?  Why  should 
a  sanitaiiiiii  be  a  jiractieal  nieLeoroh>ni»t  ? 

What  are  the  physiological  effects  of  diminution  of  ntmos|)heric 
pressure?  What  may  aggravate  these  effects?  To  what  are  they  due? 
Can  the  iiuman  Inuly  become  accustomeii  to  them?  What  name  is  given 
to  this  |)hysiolugicul  disturbance?  What  diseases  will  probably  improve 
in  a  rarefied  atmosphere,  and  what  ones  will  not? 

What  are  the  effects  of  increased  atmospheric  pressure  upon  the 
organism  ?  Is  there  any  danger  of  fatal  results  ?  Have  the  diuriml 
variations  of  pressure  any  effect  upon  the  body  in  health  or  in  disease  ? 

What  effect  has  high  temperature  upon  health?  What  diseases  are 
more  frequent  in  hot  weather  and  in  hot  climates  ? 

What  jicenliar  affection  seems  to  be  caused  or  favored  by  long- 
continued  exposure  to  cold?     What  are  some  of  the  acute  effects  of 

(45) 
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cold?  Wliat  effect  has  the  rulativc  liiiniiditv  in  the  productiou  of  these 
diseases?  Indicate  and  explain  n  possible  relatiottHhip  of  causation 
between  coryza  or  influenzii,  bronchitis  :ind  (»iii;iiinoiii:i.  Is  this  altogether 
substantiated  by  statistics?  Is  low  tciupeniture  the  only  cause  of  pneu- 
monia? 

What  part  has  the  relative  humidity  in  the  |troduction  of  certain 
diseases  ? 

What  is  the  general  rule  as  to  the  effect  of  winds  or  air-currents 
upon  hi'alth  ?  Name  some  apparent  oxcopttoiis  to  this  rule.  Has  the 
season  anything  to  do  with  the  morliiditv  and  mortality  from  dilleierit 
diseases?     Qlve  examples.  » 

What  ia  the  average  pro]iortion  of  cariion  dioxide  in  the  atmos- 
phere? What  should  be  thu  maxinuim  linnt  [ternusKibk- in  dwellings? 
Is  this  limit  often  exceeded?  When  exceeded,  to  what  are  the  evil 
effects  upon  health  probably  due?  IIow  much  carbon  dioxide  alone 
ma,v  be  present  iii  the  atmosphere  without  producing  any  apparent 
ill  effects? 

When  and  where  in  the  out-door  fi!n)Os])!iere  is  tlie  proportion  of 
carbou  dioxide  greatest  ?     In  what  way  may  this  be  explained  ? 

What  arc  the  products  of  respiration  and  perspiratioti,  and  %vhich 
of  these  is  most  harmful  to  healtii  ?  What  evidence  have  we  to  that 
effect?  Have  we  any  evidence  that  the  respiratory  carbon  dioxide 
alone  is  harmful  to  health?  Where  there  is  a  moderate  dcprec  of  re- 
spiratory pollution,  what  are  some  of  the  symptoms  usually  produced 
thereby?  In  the  production  of  what  especial  disease  has  impure  air  a 
decidedly  causative  influence? 

Which  is  the  more  dangerous  to  health,  carbon  nionoxiilc  or  carbon 
dioxide?  Of  what  gases  is  the  former  an  ingredient?  How  docs  it 
produce  its  harmful  effects? 

Have  sulphuretted  and  carburetted  hydrogen  any  effect  upon  health? 
If  so,  in  what  proportions  inuMt  they  be  in  tlie  atiiioHphere?  Han  ammo- 
nia,  in  the  pro|K>rtion  in  which  it  is  usually  found  in  the  atmosphere,  any 
bad  effect  upon  health  ? 

What  is  sewer-air  or  sewer-gas,  and  what  are  some  of  its  constit- 
uents? In  what  way  may  it  be  the  cause  of  infectious  disease?  Will 
the  continued  brcHthing  of  air  polluted  with  sewer-gas  affect  health,  and, 
if  so,  what  symptoms  may  be  caused  thereby  ?  What  must  lie  necessarilj 
present  in  the  sewer-gas  for  it  to  Ix?  a  cause  of  typhoid  fever? 

Is  there  any  positive  evidence  that  the  emanations  ft-om  cemeteries, 
bone-yards,  etc.,  are  harmful  to  health  f 
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What  diaeases  may  be  produced  by  tbe  iiibalation  of  pathoi^euiu 
micro-orgnnisms  carried  by  the  air? 

Wliat  tests  have  we  for  the  various  impurities  in  the  air?  What 
reagents  may  be  used  to  determine  the  ureseiiee  and  aiuoimt  of  carl)on 
dioxide  in  the  at niosj there!'  Describe  brielly  tlie  Angus  Smith  ininimet- 
ric  test  and  Wolitert's  air-tester.  Wliut  piecatitious  must  be  observed 
with  llie  latter?  Wherein  may  each  be  improved ?  (See  chapter  on 
"  Examination  of  Air,  Water,  and  Food,"  page  413.) 

Wiiat  reagent  is  used  to  detect  carbon  monoxide  ?  Can  the  amount 
of  respiratory  organic  matter  in  air  be  readily  determined  directly? 
What  discovery  did  Pettenkofernnd  de  Chauniont  make  regarding  the 
relation  between  the  respiratory  organic  matter  and  carbon  dioxide  in 
the  air  ? 

How  may  the  presence  of  quantities  of  carbon  dioxide  suflJcient  to 
endanger  life  be  determined  in  wrlls  or  cess-po«jls,  and  liow  maj'  such 
quantities  of  this  gas  be  removed  ?  What  other  gases  dangerous  to  life 
might  l>e  present  in  cess-pools  ami  yet  not  be  indicated  by  the  above  test? 

Venliladon. — How  munh  oxygen  does  an  adult  human  being  at  rent 
ordinarily  take  fri»nt  the  air,  und  iiow  mittii  carbon  dioxide  ilt»us  he  add 
to  it  in  twenty-four  liours?  What  percentage  of  carbon  dioxide  in  the 
air  indicates  the  greatest  amount  of  organic  impurity  fl'oni  resjiiration, 
etc,  consistent  with  health?  How  much  fresh  air  per  hour  is,  therefore. 
needed  by  each  individual  to  maintain  this  state  of  purity?  Will  sick 
persons  need  more  fresh  air  than  the  well?     Why? 

What  is  meant  by  ventilation?  What  should  be  excladed  rrom  the 
term? 

What  matters  must  a  proper  system  of  ventilation  considor?  What 
governs  the  amount  of  cubic  space  that  can  be  allotted  to  e«ch  individual  ? 
What  should  be  the  minimum  air-space  for  the  well,  and  what  for  tbe 
sick?  What  should  Ik;  the  floor-s|)ace  for  each  person,  and  why  ?  From 
what  kind  of  a  source  must  the  air  for  a  Ventilation  supply  be  taken? 

What  is  the  ditTerence  between  natural  and  artificial  ventilation? 
What  are  the  forces  acting  to  produce  natural  ventilation?  What  is 
nit^nt  by  ditTusion?  Why  is  it  insutlicient  for  ventilating  an  occupied 
room?  What  is  meant  by  perflation?  Why  cannot  it  be  used  alono 
for  ventilation?  Upon  what  does  the  inequality  of  atmospheric  pressure 
depend?  Why  is  it  the  most  valuable  of  the  forces  of  natural  ventilation  ? 

In  what  part  of  an  occupied  room  is  the  most  impure  air  found, 
and  why  ? 

What  precautions  njust  be  observed  in  all  plans  for  natural  ventila- 
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tion  ?  What  makes  the  air  from  a  room  pass  up  a  chimney  ?  When  a 
room  is  heated  by  a  hot-air  furnace,  how  does  the  foul  or  used  air  escape? 
What  rules  may  be  laid  down  for  the  arrangement  of  a  system  of  natural 
ventilation  ? 

Where  should  the  fresh-air  inlets  of  a  room  be  located  ?  How  may 
the  air  be  warmed  before  bringing  it  into  the  room  ?  How  should  the 
inlet-tubes  be  arranged  ?  Where  should  the  outlets  of  a  room  be  located  ? 

What  systems  of  artificial  ventilation  may  be  employed  for  largo 
buildings  or  rooms  ?  By  what  appliances  may  we  make  use  of  winds  for 
ventilating  purposes  ? 


CHAPTER  n. 
Water. 

Physiologists  teach  that  nearly  two-thirds  of  the  tissue  of 
the  animal  body  consists  of  water.  Inasmuch  as  this  water  is 
constantly  bdu;^  lost  by  evaporation  from  the  skin,  cxhahition 
by  the  lungs,  and  excretion  thiou*^h  various  orfj^ans,  it  is  evident 
that  the  loss  must  be  constantly  supplied  if  the  functions  of  lite 
shall  be  projierly  performed. 

It  appears  probable  that  certain  diseases  are  at  times  spread 
through  tlie  agency  of  insufficient  or  impure  drinking-water. 
It  is,  tlierefore,  a  matter  of  very  great  importance  to  }ia\'e  a  defi- 
nite notion  of  what  constitutes  a  pure  and  sufficient  supply  of 
water,  and  how  best  to  secure  it,  to  be  able  to  detect  its  condi- 
tions of  purity  and  impurity,  and  to  know  Jiow  to  maintain  the 
former  and  avoid  the  latter.  It  will  be  necessary  to  consider  in 
detail,  therefore,  the  quantity  ol'  water  required  by  each  indi- 
vidual for  the  maintenance  of  liealtli,  the  soinxes  whence  water 
is  obtained,  how  it  should  be  collected  and  stored  to  the  best 
advantage,  the  impiuities  likely  to  be  contained  in  it,  and  the 
methods  of  keejiing  it  pure,  or  of  purifying  it  when  it  has 
become  polluted  or  vitiated  in  any  manner. 


THE   QUANTITY   OF   WATER   REQUIRED   BY   HUMAN   BEINGS. 

Dr.  Parkes,  after  a  nimiber  of  experiments,  concluded  that 
a  man  of  the  English  middle  class,  "  who  may  be  taken  as  a 
fair  type  of  a  cleanly  man  belonging  to  a  liurly  cleanly  house- 
hold," uses  about  twelve  gallons  of  water  per  tlay.  This  covers 
all  the  water  needed,  hichiding  a  daily  sponge  bath.  Dr. 
DeChaumont  estimates'  that    16   gallons  should  be  the  daily 

'  Parke*'  Hyeiei»^.  Oih  ed.,  New  York,  vol  1,  p.  H. 
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ullovvanc'c.  By  order  of  the  British  War  Uepartmcnt,  15  gal- 
Ions  of  water  are  allowed  to  eaeli  soldier  diuly.  In  vei^  many 
instances  this  quantity  cannot  be  furnished,  bnt  in  such  cases 
there  necessarily  results  some  deficiency  in  cleanliness.  It  is 
probable  tliat  among  the  poorer  classes, es|)e<i!illy  whei'e  a  large 
sup[)ly  of  \vnter  is  not  couveuient,  the  quantity  used  is  not  over 
one-fourtli  ol'  the  above  estimate. 

In  estimating  tlie  daily  sup|)ly  of  water  needed  in  a  com- 
munity, large  or  siuidl,  other  lirtrumstanres  must  be  taken  into 
cousidevatinu  in  addition  to  the  demtmds  of  tlu"  iudi'v  idual. 
For  examjjle,  in  towns  or  cities  allowances  must  be  made  for 
animals,  manufacturing  purposes,  probable  waste,  fires,  sewerage,, 
etc.  In  cities  an  allowan(;e  of  50  gallons  daily  ixr  head  would 
not  be  excessive.  In  most  Ameriean  cities  the  supply  is  much 
greater.'  The  present  daily  supply  in  Baltimore,  whicli  is  de- 
rived from  an  excellent  source,  is  estimated  at  GO  gallons  per 
head,  whicli  could  be  increased  to  three  times  tliat  quantity  if 
necessary. 

A  serious  problem,  affecting,  however,  the  engineer  rather 
than  the  sanit;irian,is  the  prevention  of  waste  of  water  in  places 
■where  the  supply  is  limited.  It  is  estimated  that  in  Cliicago 
one-half  of  th<^  water  pumped  is  wasted  through  negligence  and 
im{K'rlecti()ns  in  the  siqvply  a]>i)anitu8,  while  in  St.  Louis  the 
annual  cost  to  the  city  of  tlve  water  that  is  wasted  is  |tlaeed  at 
$400,000.  It  has  Ijeen  proposed  to  check  this  wanton  waste  by 
measuring  the  quantity  of  water  used  by  each  household  by 
means  of  a  meter,  as  the  sup])ly  of  gas  is  now  measured,  and 
this  has  iK'cn  carried  into  etfect  in  places.  There  are,  however, 
serious  objections  to  this  method.  One  of  tlie  objections  is  that 
the  very  cla.ss  of  persons  whom  it  is  desired  to  imiuce  to  use  a 
plentiful  supply  of  water  wotdd,  from  motives  of  economy,  use 
less  than  is  necessary  for  cleaidiness  and  healtli.  A  system  nf 
vigilant  inspection  of  the  water  service  in  houses  would  jtrobably 
serve  to  reduce  this  imnecessary  waste  to  a  considerable  extent. 

•  Back'a  Hygieae  uid  PubUo  Hcaltb,  vol  i,  p.  211 
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SOURCES   OF  DRINKING-WATER. 

All  water,  from  whatever  direct  sourct'  obtained,  comes 
originally,  by  preci[»itatioii,  from  the  atniosi>!iorr.  In  many 
places  tlie  rain-  or  snow-  water  Is  the  only  source  ol'  supply.  This 
is  usually  collected  as  it  falls  upon  the  roofs  of  buildings  and 
conveyed  by  gutters  and  pipes  to  cisterns,  where  it  is  stored  until 
needed. 

lu  Venice,  the  rain  falling  upon  the  streets  and  court- 
yards is  also  collected  in  cisterns  alU-r  filtering  through  sand. 
The  cisterns  used  for  the  storage  of  water  in  New  Orleans  and 
otlier  Southern  cities  in  the  United  States,  where  the  temi)era- 
ture  rarely  fulls  below  the  freezing-point,  arc  generally  con- 
structed oi'  wood  and  placed  above-ground.  Farther  north, 
where  it  is  neccssjiry  to  protect  them  against  the  action  of  iVost, 
they  are  placed  luider-ground.  These  under-ground  cistenis  are 
usually  buik  of  brick.  The  water  from  cisterns  above-ground 
becomes  very  much  heated  in  summer,  and  necessitates  the  use 
of  large  quantities  of  ice  to  make  it  pdatable.  The  water  from 
the  under-ground  cist^is  is  pleasantly  cool  in  summer,  and  is 
also  guarded  against  freezing  iu  winter,  There  are,  however, 
very  serious  objections  to  storing  drinking-Avater  in  under-ground 
cisterns.  Tliese  reserA'oirs  arc  usually  placed  within  a  few  feet 
of  privies  and  cess-pools,  and,  as  neither  the  retaining  walls  of 
the  cisterns  nor  those  of  the  privies  are  water-tight,  it  often 
happens  that  the  drinking-water  becomes  strongly  im]»regnated 
with  the  soluble  portions  of  the  excrement,  or  the  products  of 
its  decomposition,  which  have  drained  into  the  cistern.  Per- 
sonal observations  m  Memphis  in  1879,  as  well  as  the  careful 
chemical  analyses  made  afterward  by  Dr.  Chas.  Smart,  U,  S.  A.,' 
have  convinced  the  author  that  the  objections  to  all  under- 
ground cisterns  built  of  brick,  stone,  or  cement  are  insuperable 
from  a  sanitaiy  point  of  view.  Dr.  Smart  found  over  one-half 
of  the  under-ground  cisterns  examined  by  him  in  Memphis  and 

■  Report  Nktiunnl  Board  of  Hcaltb,  1880,  pp.  487-Ml. 
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other  cities  and  towns  tu  hv  Icuky  mid  prt'scntiiig  evidence  of 
organic  poUutiou.  Tlic  water  from  31  out  of  80  cisterns  tum- 
Ijzcd  showed  decided  conttimination  by  sewage.  It  would  seem 
advisable  to  proliibit  idl  uiider-jijround  cisterns  for  the  storage  of 
drinking-water  unless  they  are  constructed  of  iron,  wliich  should 
be  protected  against  oxidation  by  a  thorough  coating  of  coal- 
tiir.  Where  any  otlier  system  of  collection  and  storage  is  avail- 
able, however,  the  under-ground  cistern  should  be  unreservedly 
condemned. 

iljiin- water  collected  in  the  country,  away  from  niannfac- 
turing  districts,  is  usually  quite;  pure  and  wholesome.  Its  taste 
is,  however,  flat  and  insipid,  owing  to  absence  of  carbon  dioxide 
and  mineral  constituents.  In  cities  rain-water  frequently  con- 
tains such  a  large  amount  of  organic  matter  and  other  impurities, 
which  have  been  washed  out  of  the  air  by  the  rain,  that  it  may 
be  unfit  for  drinking.  On  account  of  its  softness,  rain-water  is 
very  desimble  for  washing  and  other  domestic  purposes.  If  the 
statement  made  in  tlie  last  chapter,  concerning  the  presence  of 
organisms  in  the  atmosphere,  is  remembered,  it  will  be  evident 
on  a  moment's  thought  that  such  organisms,  when  contained  in 
rain-water,  may  be  the  source  of  disease.  The  p\itrefaction 
which  so  readily  takes  place  in  rain-water  upon  standing  a  few 
days  is  caused  by  certain  of  the  organisms  carried  down  out  of 
the  lower  straUi  of  tlie  air  by  the  descending  rain  or  snow. 

Precii)itation  is  an  exceedingly  untrustworthy  source  of 
water,  and  should  never  be  depended  upon  when  other  sources 
of  supply  arc  available.  Water  fiimines  arc  frc([uent  wherever 
people  arc  conn>elled  to  rely  upon  such  an  uncertain  source  of 
supply  as  rain  or  snow. 

Rivers  and  smaller  streams  probably  supply  the  larger 
niunber  of  cities  and  towns  in  this  country  witli  drinking-water. 
When  care  is  taken  to  prevent  the  pollution  of  the  stream  above 
the  point  whence  the  water  is  taken,  this  is  usually  of  fair 
quality  for  domestic  pur{)oses.  When  the  river  can  be  tap|>ed 
near  its  source,  or  belbre  a   large  number  of  manufacturing 
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establishments  can  empty  their  waste  products  into  its  current, 
or  before  it  receives  the  sewage  of  a  considerable  number  oi' 
inhabitants  living  on  its  banks,  the  water  can  generally  be  re- 
garded as  safe.  It  is  very  difficult,  however,  except  in  the  less 
settled  portions  of  the  country,  to  find  these  favorable  conditions 
present. 

Among  the  minor  objections  to  the  use  of  river-water  for 
domestic  purposes  arc  the  hability  of  most  strcatns  to  become 
turbid  in  times  of  freshet,  and  the  discoloration  of  the  water 
from  dissolved  coloring-matters  if  tlic  stream  Mows  tlirough  a 
marshy  or  peaty  region.  These  objections  are,  however,  not 
serious,  as  filtration  will  readily  remove  the  suspended  matters. 
The  coloring-mattci'  is  probably  liarmless.  The  organic  matter 
contained  in  the  water  of  some  streams,  even  when  pollution  by 
sewage  and  manufacturing  refuse  is  absolutely  excluded,  may, 
however,  be  the  cause  of  disease.  Dr.  Smart  has  shown '  that 
tlje  water  from  streams  in  Nebraska,  Wyoming,  and  Utah  con- 
tained organic  matter  varying  in  amount  from  .16  to  .28  parts 
per  million.''  He  thinks  the  so-called  ''mountuiu  fever"  of  the 
Rocky  Mountain  region  is  a  malarial  fever  caused  by  the  large 
amount  of  organic  matter  in  the  drmking- water. 

Dr.  G.  M.  Kobcr,  U.  S.  A.,  states  that  he  lias  frequently 
drunk  water  from  mountain  streams  which  had  a  perceptible 
taste  of  cattle-manure,  and  suggests  that  as  the  origin  of  the 
ammonia  found  by  Dr.  Smart  in  the  water  of  mountain  streams. 
Dr.  Kober  also  regavdsi  the  "mountain  fever"  as  a  typhoid  fever 
witli  malarial  complications.^ 

The  most  serious  objection  to  the  use  of  river-water  for 
domestic  purposes  is  the  employment  of  streams  as  carriers  of 
refuse  from  manufacturing  estsiblishments,  or  of  the  sewage  of 
cities  and  towns.  In  Great  Britain  and  some  parts  of  the  con- 
tinent of  EurolM^  owing  to  the  density  of  population  and  the 

*  American  Journal  Mrd.  Sciences,  Jiinunry,  li{T8>,  p.  28  et  trq. 

■Tbe  source  of  this  organic  matter  seeiui  to  ht  tlie  melted  snow  wtaloh  malcM  up  ft  largs 
portian  of  the  itreanu. 

•  Report  of  Califamlk  State  BoMtl  of  Heaitli  for  UM,  pp.  48  and  177. 
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variety  and  extent  of  nianufacturing  industries,  many  of  the 
streams  are  in  an  extremely  filthy  condition.  In  tliis  country, 
too,  especially  in  the  more  thickly  settled  manufacturing  districts 
of  New  England,  the  pollution  of  rivers  has  increased  to  a 
degree  to  seriously  jeopardize  the  health  of  the  iieople  wlio  are 
cora[K?lled  to  draw  tli<'ir  watei'-siipply  i'rom  snch  streatus.  Several 
years  since  a  commission  was  appointed  by  the  State  Board  of 
Health  of  Massachusetts  to  inquire  into  the  extent  of  the  pollu- 
tion of  the  streams  in  that  State,  and  to  devise  means  for  ])re- 
venting  such  [JoUution.  The  commission  extended  its  inqiuries 
and  ohservations  over  several  years,  reporting  the  residt  to  the 
State  authorities  at  intervals.'  It  was  found  that  the  water  of  the 
Blaekstone  River,  at  Elackstone,  where  it  crosses  the  iState  line 
and  enters  Rhode  Island,  contained  over  10  per  cent,  of  sewage 
and  refuse  waters.*  Other  streams  in  Massachusetts  show 
similar  pollution.  That  the  presence  of  such  excessive  con- 
tamination renders  the  water  unsuitable  for  domestic  pur- 
poses must  ap]H'iir  evident.  It  is  probable,  however,  that  the 
most  dangerous  of  the  polluting  matters  are  the  excreta  of 
human  beings,  especially  those  of  patients  suffering  from  certain 
specific  diseases,  sucli  as  typhoid  fever  or  cholem. 

Only  a  few  years  ago  it  was  a  generally-acrepted  theory 
that  running-water,  though  polluted  by  sewage,  "purifies  itself" 
after  flowing  a  distance  of  twelve  miles,  and  the  comforting  and 
reassuring  doctrine  is  still  held  by  many.  Recent  observations 
point  to  the  conclusion,  however,  that  the  self-purifiration  of 
rivers  is  not  entirely  to  Ix?  relied  upon.  A  certain  proportion 
of  the  sewage,  it  is  true,  luidergoes  oxidation  in  the  presence  of 
light  and  air  and  minute  organisms,*  and  .so  bt^coraes  changed 
into  other,  ]X)«sibly  innocuous  compounds.  But  at  present  it  is 
not  known  what  ])roporfion  or  whiit  kind  of  organic  matter 
d(x?s  luidergo  this  change.  Another  portion  of  the  impurities 
is  deposited  upon  the  bottom  and  sides  of  the  stream,  liaving 

>  Ri-|H>rT>i  Ni.-kli'  B<>»r<l  of  H«»llh  of  Miuuwchuaetto  for  1(178,  1H74,  ISTS,  UtH,  I97S,  11(70, 1880, 

•RciHirt  Sttttr  Uonnl  of  llrMllli  nf  Mn-'HarhaKCtta,  1878,  |i.  liS. 

*  DraiDfcctlon,  In  Bnl<>iil)urK'«  RoklenirychifMBilia  4.  k-il  H«<lkund«,  vnl.  It,  p.  flS, 
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been  only  held  in  suspension,  and  not  dissolved  in  the  water.  A 
portion  probably  forms  chemical  combinations  with  other  sus- 
pended or  dissolved  matters,  and  is  changed  into  compounds 
which  may  be  volatile  and  pass  oft'  into  the  air,  or  form  insoluble 
precipitates. 

The  remainder  is  rendered  less  perceptible  or  imperceptible 
to  cheraicail  means  by  dilution.  Every  stream  hag  sources  of 
inflowing  water — feeders — which  increase  its  volume,  and  thus 
dilute  any  foreign  admixture. 

In  view  of  these  facts,  the  theory  of  tlic  self-purification 
of  streams,  as  formerly  held,  can  no  longer  be  regarded  as  true. 
But  it  is  unquestionably  true  that  running-water  does  regain  its 
purity  if  the  inflow  of  sewage  and  other  refuse  is  not  excessive. 
It  cannot  be  stilted  with  confidence,  however,  when  a  stream, 
once  polluted,  becomes  fit  to  use  again.  Moreover,  as  it  is  not 
possible,  by  any  practicable  chemical  treatment  or  filtration  on 
a  large  scale,  to  make  a  polluted  water  absolutely  wholesome,  it 
is  safer  not  to  use  as  a  souitc  of  domestic  supply  a  stream  which 
is  known  to  have  been  seriously  contaminated  by  sewage  matters 
or  otlicr  impurities. 

The  water  from  fresh-water  lakes  and  ponds  is  generally  to 
be  preferred  to  river-water  for  domestic  use.  It  is  less  liable  to 
become  turbid  from  time  to  time,  and,  except  in  the  case  of 
small  ponds,  inflow  of  sewage  is  not  likely  to  cause  fouling  of 
the  water  to  aijy  serious  extent.  When  the  supply  can  be 
drawn  from  large  lakes,  as  is  done  in  Chicago  and  other  cities 
on  the  great  lakes  of  the  United  States,  no  purer  or  better  source 
can  be  desired.  In  these  cases  the  point  whence  the  water  is 
taken  should  be  far  enough  from  shore  to  avoid  possibiUty  of 
sewage  contamination.  When  tlie  water-supjily  is  tjiken  from 
small  pond.s,  all  sewage  and  wast<'  products  from  houses  and 
factories  must  be  rigidly  excluded  ;  otiierwise,  diseases  attribu- 
table to  the  polluted  water  are  likely  to  arise  among  those  using 
the  same. 

The  water  in  small  lakes  and  storage  reservoirs  sometimes 
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becomes  offensive  in  taste  and  odor.  The  water-supplies  of 
several  of  the  large  Eastern  cities  have  within  the  past  sewn  or 
eight  years  at  times  liatl  a  pecuHar  odor  and  taste  somewhat 
resembling  ciu'iimbers.  After  considerable  study,  Prof  Ira 
Kemsen,  of  Baltimore,  found  the  cause  of  this  odor  and  taste 
in  a  minute  fresh-water  sponge,  the  Spoufjilla  fiuvkitiUa.  A  still 
more  offensive  odor,  tersely  described  as  the  "  pig-pen  odor,"  is 
given  to  the  water  by  the  decay  of  certain  species  of  nostoc  and 
other  algje.  It  is  not  known  that  eitlier  these  vegetable  or 
animal  organisms,  if  present,  render  the  water  prejudicial  to 
health. 

Ponds  are  often  used  as  sources  of  ice-supply.  It  was 
formerly  supposed  that  in  tlie  process  of  freezing,  solid  matters 
in  the  water  were  not  included  in  tlie  block  of  ice  Avhcn  con- 
gelation occurred.  Recent  observations  have  sho^vn  the  falsity 
of  this  assumption.  In  1875,  an  outbreak  of  acute  intestinal 
disease  at  live  Beach,  New  llrtnipshire,  leil  io  an  inquiry  by 
Dr.  A.  H.  Nicliols,  which  disclowxl  the  fact  tluit  the  ice  used 
contained  a  large  percentage  of  organic  matter.'  The  use  of 
ice  from  a  different  source  was  followed  by  an  almost  immediate 
disappearance  of  the  disease.  Upon  furtiier  investigation  it 
was  discovered  that  the  impure  ice  liad  been  gathered  from  a 
small,  stagnant  pond  into  which  a  small  brook  carried  large 
quantities  of  saw-dust  from  sevenil  saw-mills.  The  water  oC  the 
|K)nd  was  loaded  with  organic  matter,  and  in  summer  tlie  gases 
of  decay  arising  from  it  were  very  offensive.  C'hemical  exam- 
ination showed  that  tlie  ice  from  this  pond  contained  nearly  6 
parts  of  organic  matter  in  100, 000,  while  in  pure  ice  the  organic 
matter  amounted  to  only  .3  part  in  100,000,  A  similar  inves- 
tigation into  the  character  of  the  ice  furnished  to  tlie  residents 
of  Newport,  R.  I.,  was  made  under  tlie  aus])ices  of  the  Stmitary 
Protection  Association  of  that  city.  The  ice,  which  was  cut 
from  ponds  in  the  immediate  neighborhood  of  the  city,  was 
found  to  contain  an  excessive  proportion  of  organic  matter. 

'  Report  MoMiir hOM-tts  HUte  Board  uf  lleiklUi,  1876,  p.  407. 
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Large  quantities  of  sewage  and  other  impurities  were  discharged 
into  these  ponds.^ 

A  series  of  experiments  recently  made  by  Dr.  C.  P.  Pengra, 
of  Michigan,  shows"  tliat  the  jjurificatioii  of  the  water  hy  freezing 
is  in  no  sense  absohtte.  In  experitnenthig  with  bacteria,  infusoria, 
and  other  organisms,  he  found  that  from  9  to  1 1  per  cent,  re- 
mained in  the  ice  and  retained  their  vitality,  so  that  when 
thawed  they  rapidly  multiplied,  and  there  was  no  apparent 
loss  of  numbers.  In  the  ordinary  process  of  freezing  the  upper 
portion  is  the  purest,  but  if  snow  or  rain  fall  upon  the  ice  and 
freeze  this  upper  layer  will  be  found  much  more  impure  than 
the  lower.  Rational  eonclujsions  from  these  experiments  arc, 
that  ice  shoidd  not  be  gathered  from  an  impure  source,  and  that 
an  early  harvest  of  the  ice  shoidd  be  encoumged. 

In  a  very  recent  research,  Frudden  has  shown  that  typhoid 
bacilli  contained  in  water  are  not  entirely  destroyed  by  freezing, 
even  after  remaining  in  this  condition  for  103  days. 

Springs  and  wells  sujiply  the  water  for  most  persons  not 
aggregated  in  large  communities,  as  cities  and  towns.  Even  in 
the  latter  no  inconsiderable  quantity  of  the  water  used  for 
drinking  and  dom(^stic  purposes  is  derived  from  wells.  Spring- 
water  u.sually  comes  IVom  a  source  at  a  consideraI)le  deptli  Ix'low 
the  surface;  that  is  to  say,  tlie  water  has  percolated  tlirough 
thick  strata  of  soil  before  re-appearing  at  the  surface.  In  its 
passage  through  the  .soil  it  has  lost  most  of  its  or^^rtnie  nmtter, 
and  perhaps  ttiken  up  mineral  and  gaseous  eon.stituc  iits  in  larger 
quantities.  It  may  be  so  strongly  impregnated  with  the  latter 
as  to  vitiate  it  for  ordinary  use  and  to  render  it  valuable  as  a 
medicine.  Ordinarily,  however,  spring-water  is  clear,  cool,  and 
sjKirkling,  with  a  refresliing  taste  and  uniform  temperature,  mid 
is  in  all  respects  an  agreeable  and  wholesome  beverage. 

The  character  of  well-water,  on  the  contrary,  is  often  justly 
open  to  grave  suspicion.     Being  derived  from  those  strata  of  the 

*  The  DBUKiT»nf  Impurp  Ice,  in  Tlic  SiuiHarinn,  Mny,  1882. 

»  FriTate  rfimiimnlcation  ti.  the  autlior.  The  [Di<mnir  of  Or.  Poilfn^  baa  Iteeii  puliUiibcd 
la  the  Report  of  tlie  Mlvhiuun  Htate  Ituani  of  Ilenlth  fur  18M. 
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soil  which  are  most  likely  to  be  contaminated  by  the  products 
of  animal  and  vegetable  decomposition,  tlie  wholesomeness  of 
the  water  is  inversely  proportional  to  the  degree  of  saturation  of 
the  soil  with  the  products  of  decay.  It  has  been  found  by 
experiment  that,  when  organic  matter  largely  diluted  witli  water 
is  allowed  to  [)ercolate  through  soil,  it  undergoes  a  gradual 
decomposition  in  the  presence  of  certain  minute  organisms, 
nitrates  and  nitrites  lx?ing  formed  at  the  exjx'use  of  the  ammonia 
and  ot)ier  organic  combinations.  If,  liowever,  tlie  soil  is  saturated 
witli  organic  matter  in  excess,  and  in  a  state  of  concentration, 
putrefaction  takes  place,  and  the  conversion  of  the  organic 
matter  into  nitrates  and  nitrites  is  retarded.  Hence,  the  dmin- 
age  of  diluted  sewage  through  a  stratum  of  porous  soil,  not 
already  saturated  with  putrefying  matters,  has  no  especially  bad 
significance,  even  if  the  liquid  should  reach  a  well  used  as  a 
source  of  drinking-water.  It  is  probable  that  by  the  time  the 
liqxiid  portion  of  the  sewage  reached  tlu;  well  it  would  have 
arrived  at  that  point  when  it  conhl  trutlifully  be  termed  pure 
water.  At  the  same  time  it  must  he  remembered  tliat  tlie  ]>uri- 
fying  |K)wer  of  the  soil  cannot  be  relied  upon  if  the  supjily  of 
sewage  or  other  animal  or  vegetable  impiunty  is  too  abundant. 

Distillation  is  sometimes  resorted  to  for  the  puipose  of  i>ro- 
curing  drinking-water,  especially  at  sea.  ^'^essels  now  generally 
carry  a  still  for  this  purpose.  The  principal  objection  to  dis- 
tilled water  is  its  hisipidity,  due  to  the  absence  of  carbon  dioxide 
and  mineml  constituents,  which  give  to  good  dnriking-water  its 
savor.  Distilled  water  may  be  aerated  by  passing  it  in  fine 
streams  through  holes  in  the  bottom  of  a  cask,  elevated  so  as  to 
allow  the  water  to  pass  through  a  considerable  stratum  of  air. 
Lead  is  sometimes  taken  up  from  the  distilling  apparatus;  and 
may  cause  lead  jxiisoning  in  those  using  the  water. 

Drinking-water  is  sonn'times  procure<l  by  melting  snow  or 
ice.  It  is  not  probable  that  water  derived  from  these  sources  is 
unwholesome,  although  there  in  strong  popular  prejudice  against 
it.      Ice  and  snow  may,  however,  contain   large  amounts  of 
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impurities,  as  already  refeiTcd  to,^  and  be  for  this  reason  unfit 
for  use. 

The  following  qualities  are  desirable  in  water  for  drinking 
and  domestic  pnrjioses  : — 

1.  The  water  should  be  colorless,  transparent,  sufficiently 
aerated,  of  uniform  temperature  throughout  the  year,  and  with- 
out odor  or  decided  taste. 

2.  The  mineral  constituents  (magnesium  and  lime  salts) 
should  not  Ixr  present  in  greater  proportion  than  4  or  (>  parts 
per  100,000.  More  than  this  gives  to  water  that  quality  known 
as  "  hardness." 

3.  There  should  be  but  little  organic  matter  present,  and 
no  living  or  dead  animal  or  vogetstble  organisms. 

4.  The  water  sliould  be  entirely  free  from  ammonia  and 
nitrous  acid,  and  should  contain  but  very  small  quantities  of 
nitrates,  clilorides,  and  sxilphates. 

5.  It  should  cont^xin  less  than  one  milligramme  of  lead  |>er 
litre.  A  larger  proportion  is  likely  to  be  followed  by  lead 
poisoning. 

IMPURITIES   IN    WATER. 

The  transparency  and  tlie  color  of  water  are  affected  by 
the  presence  of  suspended  or  dissolved  mineral  or  organic  mat- 
ters. If,  after  standing  for  a  time,  the  water  deposits  a  sedi- 
ment, this  is  dependent  upon  insoluble  matters.  If  the  sediment 
turns  black  when  heated  in  a  ponelaiu  capsule  over  an  alcohol 
or  gas  flame  it  contains  organic  matter.  If  the  sediment  or 
residue  effervesces  upon  the  addition  of  hydrochloric  acid  the 
presence  of  carbonates  is  indicated.  Water  may  be  colored  by 
metallic  salts  or  by  vegetable  matter.  It  may  also  contain  large 
quantities  of  mineral  or  organic  matter,  or  even  living  organ- 
ismSt  without  jjereeptibly  diminisluug  its  transparency.  For 
example,  the  ova  of  tai>e-worms  may  e.^ist  in  water  in  consider- 
able numbers,  and  yet  remain  [K>r/ectly  invisible  except  under 
the  microscope. 

>  Bee  pagea  SS  and  68. 
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The  presence  of  sulphur  compounds,  or  of  various  vege- 
table and  animal  organisms  (sponges,  algae,  etc.'),  may  give  to 
water  an  unpleasant  odor  and  taste.  In  the  oil  regions  of  this 
country  most  of  the  drinking-water  is  contaminated  witli  petro- 
leum, wliicli  is  very  disagreeable  to  one  unaccustnmt'd  to  it.  It 
is  not  proba!)]e  that  tlie  small  quantities  of  tlic  oil  imbibed  with 
the  water  have  any  deleterious  influence  upon  the  organism. 

Many  works  on  hygiene  fix  a  limit  to  the  amoiuit  of  sohd 
matter  allowable  in  drinking-water.  The  International  C'on- 
gress  of  Hygiene,  at  Brussels,  fixed  the  limit  at  50  parts  in 
100,000.  It  is  impossible,  however,  to  say  of  any  particular 
s|x.^cimen  of  water  that  its  content  of  solid  matter,  whether  or- 
ganic or  mineral,  will  be  prejudicial  to  healtli  without  trial.  At 
the  same  time  it  is  prudent  to  reject  all  waters  containing  a  con- 
sidenible  proportion  of  solid  organic  matter,  as  determined  by 
the  degree  of  blackening  on  heating  the  sediment  or  residue 
after  evaporation. 

TJie  hardness  of  water  is  due  to  the  presence  of  earthy  car- 
bonates, or  sulpliates,  or  both.  If  the  hardness  is  due  to  car- 
bonates it  is  dissipated  by  heat,  as  in  boiling  the  water;  the 
carbon  dioxiile  is  driven  off,  and  the  base  (calcium  or  magnesium 
oxide)  is  precipitated  upon  the  bottom  and  sides  of  tli(>  vessel. 
This  is  termed  the  "  removable  hardness."  The  hardness  due 
to  the  presence  of  eartliy  sulphates  is  not  removed  n\)i)n  heating 
the  water,  and  is  termed  the  "permanent  hardness."  The  hard- 
ness de|)ending  upon  both  the  carbonates  and  sulphates  is  called 
the  "toUd  hardness," 

The  projiortion  of  tlie  above-mentioned  earthy  salts  present 
in  a  given  specimen  of  water  is  determined  by  what  is  called  the 
soap  test.  This  test  dejjonds  upon  the  property  wliirh  lime  and 
magnesia  salts  |K)sse8s  of  deconipttsing  soap  (oleate  and  stearate 
of  soda).  The  quantity  of  a  solution  of  soap  of  a  definite  com- 
position decomposed  V>y  a  quantity  of  liard  water  indicates  the 
amount  of  the  salts  present.     In  this  countr)'  and  England  this 
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is  jE^enerally  expressed  in  degrees  ol"  Clark's  scale,  whitli  are 
equi\ak'nt  to  gmins  of  carbonate  of  lime  per  imperial  gallon. 
Thus,  if  tlie  chemist  says  that  a  certain  sample  of  water  has  a 
toU\\  hanlnt'ssof  Iti  degrees  lie  means  that  tlie  i-arthy  sjilts  in  the 
sample  decompose  tlie  siime  quantity  of  soap  that  woxdd  be  ile- 
composcd  by  10  grains  of  carljonute  of  lime  per  imperial  gallon. 
In  Germany  each  degree  of  the  scale  used  expresses  the  soap 
deconiposed  by  1  l>art  of  calcium  oxide  \K'Y  lU{),()n().  In  the 
scale  used  in  Fnuire  each  degree  corresponds  to  1  part  of  car- 
bonate of  lime  in  UK), ()()().  So  much  of  the  hardness  of  wuler 
as  is  due  to  carbonates  can  be  dissipated  by  boiluig,  whicli  drives 
off  the  free  carbon  dioxide  and  allows  the  insoluble  oxides  to 
be  deposited  as  an  iucrustatiuu  upon  the  bottom  and  sides  of 
the  vessel. 

The  standard  soap  solution  for  testing  the  hardness  of 
water  is  made  as  follows:  Dissolve  10  grammes  of  Castile  soap 
in  a  litre  of  weak  (S")  per  cent.)  alcohol.  One  cubic  centimetre 
of  this  solution  precipitates  1  milligramme  of  curbonate  of  lime. 
The  test  is  made  as  follows:  To  a  detinitcly-measured  quantity 
of  water  (say  100  cubic  centimetres)  in  a  graduated  bureite  a 
quantity  of  the  soap  solution  is  added  and  the  mixture  shaken 
up;  so  long  as  there  are  dissolved  lime  or  magnesium  salts  in 
the  water  the  soap  is  decomposed  and  no  lather  is  formed.  Soap 
solution  is  now  adde<l  gradually  and  the  shaking  repeated  until 
there  is  evidence  of  saponitication  by  the  formation  of  a  more  or 
less  permanent  lather  or  froth.  The  quantity  of  soap  solution 
used  is  noted,  and  the  test  is  repeated.  The  mean  of  tljc  quan- 
tity of  soap  solution  in  cubic  centimetres  used  in  the  two  ex- 
periments will  represent  approximately  tlie  proportion  of  salts  in 
gmins  of  carbonate  of  lime  per  gallon  present,  or,  as  it  is  gen- 
erally expressed,  in  "degrees  of  hardness." 

The  scale  on  the  following  page  shows  the  quantity  of 
soap  solution  required  to  decompose  the  proportion  of  calcium 
oxide  per  10(),0(>().' 

I  Cffolnuuin,  Handbuch  der  Hygiene,  p.  M. 
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If  there  fire  more  than  12  parts  of  lime  in  100,000  the 
water  is  diluted  with  an  ec[ual  [iroijortion  of  distilled  water  and 
the  resultant  multiplied  by  two. 

Mr.  Wynter  BIyth  has  propo.sed  to  take  tlie  total  residue 
as  n^pn^senting  approximately  the  total  luirdin'ss  of  the  watt^r, 
but  Dr.  Fox  point^i  out  that  there  may  be  a  larfj;e  excess  of  in- 
organic solids  present  in  water  that  is  quite  soil  and  originally 
pure. 

Hard  water  is  objectionable  for  domestic  use,  as  it  is  waste- 
fid  of  soap.  In  cooking;  certain  vefj;etublcs,  such  as  jx-as  and 
beans,  the  hulls  are  not  thorouj?hly  softened.  In  making;  infu- 
sions of  tea  and  coffee,  larger  quantities  of  these  materials  are 
needed  than  where  soil  water  is  used. 


DISEASES   DUE   TO   IMPURE    DRINKING-WATER. 

Hard  water  is  popularly  believed  to  bo  the  cause  of  calcu- 
lous diseases,  and  of  goitre  and  cretinism,  but  no  reliable  obser- 
vations are  on  record  showing  that  the  belief  is  foundetl  upon 
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fact  At  the  same  time  it  is  undoubtedly  true  tlmt  calcareous 
waters  produce  gastric  and  intestinal  dcmugements  in  those 
luiaccustomed  to  their  use. 

Ijarge  amounts  of  su5>|)ended  mineral  matter  are  frequently 
present  in  river-water,  and  may  give  rise  to  derangement.s  ol'  the 
digestive  organs.  If  there  is  carbonate  of  lime  present,  tlie 
water  can  be  easily  clarified  by  the  addition  of  a  small  quantity 
of  alum.  SiUphate  of  lime  and  a  bulky  ])recipitate  of  hydrate 
of  alumina  are  formed,  which  carry  the  susjK'ndi'd  matters  to 
the  bottom.  About  10  centigrammes  of  crystaUi/xHl  alura  are 
sufficient  to  clariiy  a  htre  of  water.  This  amount  of  alum  is 
too  small  to  affect  the  taste  of  the  water  percc^jtibly.  This 
metliod  is  IVoqnently  used  to  clarify  and  render  fit  (or  use  the 
water  of  tlje  Mississippi  River,  wliieh  is  usually  \ery  muddy. 
Dr.  Purkes  quotes  the  following  striking  instance  of  tlie  prac- 
tical value  of  clarifying  muddy  water  by  means  of  alum,'  In 
1868  the  right  wing  of  the  Ninety-second  Regiment  of  Iligli- 
landers,  going  up  the  river  Indus,  suffered  from  diarrluea  from 
the  use  of  the  water,  which  was  very  muddy.  The  lell  wing 
of  the  same  regiment  used  water  from  tlu?  same  source,  but  pre- 
cipitated the  susjK'uded  matters  with  alum  and  had  uo  diarrhcca. 
The  right  wing  then  ado]>ted  the  same  ]>lan  with  like  success. 
Although  the  opinion  is  widespread  that  water  containing  mudi 
mineral  matter,  either  in  solution  or  in  suspension,  is  deleterious 
to  health,  there  is  very  little  e\'idence  absolutely  trustworthy 
upon  this  point. 

The  presence  of  large  quantities  of  organic  matter  in  water, 
whether  tliese  matters  be  of  animal  or  vegetable  origin,  must 
always  bo  looked  Tipon  with  suspicion.  The  observation  was 
made  by  Hippocrates  twenty-three  centuries  ago,  that  persons 
using  the  water  from  raarslies,  i.e.,  water  containing  vegetable 
matter,  suffer  from  enlarged  spleens.  Many  pliysirians,  l)ntli  of 
ancient  and  modem  times,  seem  to  have  held  this  opinion,  but 
the  first  positive  observation  in  medical  Uterature  is  the  now 

•  llwiaal  of  PntcUcal  Hygiene,  lltli  ed..  New  York,  vol  I,  p.  Ml. 
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classical  one  of  tlic  ship  Argo,  reported  by  Boudin.'  In  1834 
tlic  transport  Arrjo,  iu  company  witli  two  other  vessels,  carried 
WOO  soldiers  I'rom  BuiiEt,  iu  Algiers,  to  MarseiUes.  The  troops 
were  all  in  good  health  when  they  led  Algiers.  All  three  of 
the  vessels  arrived  in  Marseilles  on  tlie  same  day.  In  two  of  tliem 
there  were  (3-S()  men,  not  one  of  whom  was  sick.  Out  of  the 
remaining  120  men  who  were  ou  the  third  vessel,  the  Argo,  13 
died  during  the  passage,  and  98  of  the  107  survivors  suffered 
I'rora  paludal  fevers  of  all  forms.  None  of  the  crew  of  the 
Argo  were  sick,  however.  The  two  vessels  exempt  from  sick- 
ness, and  tlie  crew  of  the  Argo^  had  l»een  sujipHed  with  pure 
water,  while  the  soldiers  on  the  latter  vessel  had  been  furnished 
with  water  from  a  marsh.  This  water  was  said  to  ha\'e  a  dis- 
agreeable odttr  and  taste.  The  testimony  of  a  large  number  of 
East  India  physicians  is  also  quoted  by  Parkes  in  su\)port  of 
the  view  that  malarial  fevers  are  often  caused  by  impure  drink- 
in^water.  The  observations  of  Dr.  Charles  Smart,  upon  the 
production  of  "mountain  fever"  of  the  Western  territories, 
have  already  been  referred  to.  The  author  ventures  to  state  it 
as  his  opinion,  however,  that  the  instances  in  which  malarial 
fevers  are  due  to  impure  drinking-water  are  very  rare. 

The  causation  of  typhoid  fever  and  cholera  by  impure 
drinking-water  will  be  presently  reftn-red  to.  Recently  the 
opinion  has  been  expressed  by  some  that  yellow  fever  and  diph- 
theria are  also  spread  by  polluted  drinking-water,  but  no  strong 
evidence  has  yet  been  adduced  in  its  support. 

There  can  l>c  very  little  ^loiibt  that  iliarrha?a  and  dysentery 
are  frequently  caused  by  water  whicli  has  been  cnntj\minated 
with  decaying  organic  matter.  The  evidence  iu  favor  of  this 
amounts  practically  to  demonstration. 

It  must  not  be  forgotten  that  the  ova  of  certain  animal 
jiamsites,  such  as  distoma  hematobium,  tilaria  sjuiguinis  hominis, 
and  medinensis,  auchylostoma  duodenale,  and  possibly  of  round- 


<  Quotol    tn  Piirkrp,  op.  ctt..  p.  iS;  Nowak,  Lebrbuuh   iler  Hygiene,  p,  51;  aad  la 
nomerotu  utLer  {mUicatlooa  ou  Uygleue. 
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and  tape-  worms,  for  example,  are  taken  into  the  system  along 
with  the  drinking-water. 

Organic  detritus  of  various  kinds,  sewage,  decomposing 
animal  and  vegetable  matter,  refnse  from  nuuiufacturiiig  estab- 
lishments, may  be  a  source  of  pollution  of  water  and  render  it 
unfit  for  drinking  or  other  domestic  purposes.  It  is,  however, 
not  certain  that  water  thus  rendered  unclean  is  prejudicial  to 
health ;  in  fact.  Dr.  Emmerich,  of  Munich,  has  recently  put  his 
skepticism  on  this  point  to  a  pnicticul  test.  For  t\vo  necks  he 
drank  daOy  from  half  a  litre  to  a  litre  of  very  filthy  ^\•ater;  in 
fact,  nothing  less  than  sewage.  The  water  was  both  cliemically 
and  physically  exceedingly  impure.  Several  of  tlie  exijcri- 
menter's  patients  partook  of  the  same  water  witliout  any  ill 
effect.  He  even  claims  that  u  gastric  catarrh,  from  which  he 
was  suffering  when  the  experiment  was  begun,  was  improved 
during  its  course.' 

The  results  of  Emmericli's  experiments,  and  of  other  well- 
known  observations,  seem  almost  conclusive  that  the  products  of 
animal  antl  vegetable  decomposition,  taken  into  the  body  with 
the  drinking-water,  cannot  be  looked  upon  as  certainly  harmful. 
Should,  however,  nater  containing  such  im[)urities,  or  even 
water  apparently  pure,  contain  the  germs  of  one  of  the  sp<'cific 
diseases, — cholera,  typhoi<l  fever,  or,  perhaps,  yellow,  malarial, 
or  scarlet  fevers,  or  diphtlieria, — it  is  probable  that  such  di.seases 
would  be  communicated  to  the  consumer  of  the  water. 

Many  iiustances  are  on  record  wlirre  outl)reaks  of  ty])!ioid 
fever  have  been  clearly  attributabk'  to  pollution  of  the  driidviug- 
water  by  the  germ  of  the  disease  from  a  previous  case. 

One  of  the  most  remarkable  of  these  outbreaks  is  that  re- 
corded by  Dr.  Thorne.'^  About  the  end  of  Jatniary,  1879, 
typlioid  fever  began  su«ldeidy  in  the  adjoining  towns  of  C'ater- 
liara  and  lied  Hill,      ^^'ilhin  six  wet-ks  352  cases  occurred.    All 

■  Woliniiicpel :  WnsmrverKoixung,  in  I^ettenkofcr u.  Zieaatma'n  Handlinoh  dpr  Hygiene, 
I  Abtb..  n  Mint!,  p.  07. 

•  Ki-|inrt  of  (liiMi<r<lJr»l  otncer  tothn  tiootl  (luvrrnment  Ikuinl  {or  UTS.  Q,uut«d  la  Fo- 
dot:  Ujiglenischn  Unlenucbungeii,  etc.,  U  Alitli.,  p,  181. 
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other  sources  of  tlie  disease  were  excluded  except  the  drinking- 
water,  to  polhitiou  of  which  it  was  tnicod  with  almost  absolute 
certainty.  Catcrham  contained  558  houses  and  Red  Hill  1700. 
Of  the  former  41f)  and  of  the  hitter  924  drew  their  drinking- 
water  from  a  comtnou  supply,  having  its  source  in  a  well  scvenil 
huntlred  feet  deep.  The  insane  asylum,  with  2000  inmates,  and 
the  military  barracks  in  Caterham  used  water  from  a  private 
well.  There  was  no  typhoid  fever  among  the  last  two  commu- 
nities. Daring  Januarj'  one' of  the  workmen  engaged  in  some 
excavation  near  the  public  well  was  taken  ill  with  diarrho-a  and 
fever, — probably  typhoid, — but  was  still  able  to  continue  his 
work.  His  dejections  wcrc  often  voided  where  they  were  cer- 
tain to  become  mingled  ^vith  tlie  water  of  tlie  common  supply. 
This  man's  iliarrhtt'a  began  on  January  5th  and  continued  until 
the  20th  of  the  month,  during  which  time  he  remained  at  work. 
On  the  lattc^r  date  he  was  conipelh-d  to  quit  work  and  take  to 
his  bed.  Exactly  two  weeks  from  the  bcginiung  of  the  man's 
sickness,  on  JanuaiT  19th,  the  first  case  of  typhoid  occurred  in 
Catcrham,  and  then  rapidly  increased.  The  first  case  occurred, 
therefore,  just  fourteen  days — the  incubative  period  of  typhoid 
— af\cr  the  presumed  infection  of  the  drinking-water  by  the  de- 
jections of  the  sick  laborer,  who  liad  come  from  Croydon,  where 
typhoid  fever  was  at  the  time  prevalent.  A\'it]iin  two  weeks 
from  the  appearance  of  the  first  case  the  epidemic  had  i-eached  its 
height,  and  then  rapidly  <leclined,  diwippearing almost  entii"ely  in 
a  month  alter  the  outbreak.  It  was  shown  by  Dr.  Thome  that 
nearly  all  tlie  houses  in  which  the  disease  appeared  were  8U|)- 
plied  with  water  from  tlie  source  above  mentionetl,  wliile  other 
houses  in  the  immediate  vicinity  of  the  infected  ones  remained 
free  from  the  disea.s<'. 

In  1874  there  was  an  outbreak  of  tj'phoid  fever  in  the 
town  of  Over  Darwcn,  in  which  nearly  10  per  cent,  of  the  in- 
habitants were  attiu'ked.  Here  the  source  of  the  disease  was 
also  tra<'e<l  to  an  infeetetl  waler-snpply, 

Dr.  liuchaiian  has  shown  llial  an  outbreak  among  the  btu- 
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dents  of  the  University  of  Cambridge  was  likewise  attributable 
to  an  infected  water-supply. 

In  this  country  the  reports  of  the  Boards  of  Health  of  the 
various  States  teem  with  accounts  of  localized  outbreaks  of 
typhoid  fever,  referred  to  infected  or  polluted  drinking-water. 
In  most  instances  the  evidence  furnished  by  the  observers  is  not 
conclusive.  In  many,  however,  especially  of  those  found  in  the 
Massachusetts  and  Michigan  reports,  the  fact  of  the  communi- 
cation of  the  disease  in  this  manner  seems  unquestionable.  One 
of  these  is  as  follows:  Out  of  40  families,  all  using  water 
from  a  certain  well,  there  occurred  23  cases  of  typhoid  fever. 
Out  of  47  families,  living  in  the  same  neighborhood,  but  using 
water  from  different  sources,  only  2  luid  typhoid  fever.*  Dr.  C. 
F.  Folsom  has  j)ublished  a  verj'  suggestive  account  of  a  liuuse 
epidemic,*  where  9  ^wrsons  in  a  single  house,  who  all  drank  water 
from  a  well  which  was  proven  to  be  infected  from  a  privy,  were 
attacked  by  this  disease. 

In  1S85  an  epidemic  of  typhoid  fever  began  in  Plymouth, 
a  raining  town  of  8000  or  9000  inhabitants,  situated  in  the 
Wyoming  coal  region  of  Pennsylvania,  and  on  the  right  bank 
of  the  Susquehanna  River.  The  epidemic  began  in  Ajiril,  and 
lasted  until  the  ensuing  Sciitcmber.  There  were  11U4  ]M-rsons 
attacked  by  the  disease,  of  which  niuuber  114,  or  10.3  per  cent., 
died.  The  careful  inspection  made  into  tlie  history  of  this 
epidemic  revcaletl  the  fact  that  the  public  water-supply  had 
unquestionably  become  polluted  by  the  fiecal  discharges  of 
t)phoiid-fever  patients,  and  the  entire  course  of  the  disease,  in 
this  instance,  is  in  complete  accord  with  the  view  that  the  origin 
and  spread  of  the  epidemic  were  due  to  the  pollution  of  the 
drinkinti-water  with  the  typhoid-fever  poison. 

In  addition,  Chanteraesse  and  ^'idal  have  demonstrated  the 
presence  of  the  bacillus  of  Eberth,  which  is  now  generally  rec- 
ognized as  the  cause  of  typhoid  fever,  in  drinking-water  from 


>  TnuunctlonB  Mich.  Med.  Koclety,  p.  401.  WO. 

•  Bo«rtoo  Hvd.  Mi4  Hurg.  Jouinftl,  roU  ell,  pp.  VT,  ML 
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a  well  near  Paris,  to  which  a  small  outbreak  of  tj'phoid  had 
been  traced.  This  demonstration  has  also  been  furnished  bv 
Prof.  V.  C.  Vaughan,  in  connection  with  an  outbreak  ol  the 
same  disease  in  the  State  of  Michi«;an. 

The  numerous  cases  of  typhoid  fever  which  have  been 
attributed  to  the  use  of  infected  milk  may  be  included  in  this 
cate^oiy.  It  is  probable  that  t!ie  milk  became  infected  cither 
throu«!;h  polluteil  water  used  for  the  purpose  of  clcansin«j^  the 
milk-vessels  or  in  diluting  tlio  milk.  Mr.  Ernest  Hart  has  re- 
corded'  50  epiilemics  of  typhoid  fe\er,  15  of  scarlet  fever,  and 
7  of  diphtheria,  the  cause  of  wliich  he  has  attributed  to  iufectcd 
milk. 

It  is  probable  that  typhoid  fever  is,  in  the  rajijnrity  of  cases, 
spread  through  the  medium  of  polluted  drinking-water,  and,  in 
many  of  the  instances  on  record^  tlic  relations  between  cause 
and  effect — impure  water  and  typhoid  fever — liavc  been  so  clearly 
made  out  as  to  no  longer  permit  any  doubt  upon  the  question. 

A.s  it  is  with  typhoitl  fever,  so  also  with  cholera.  Itv  a  later 
chapter  the  origin  and  propagjition  of  typhoid  fever  and  cholera 
will  be  discussed  more  fully.  At  the  present  time  only  the  rela- 
tions of  the  drinking-water  to  the  spread  of  these  diseases  can 
be  considered.  In  the  instance  to  be  presently  noted  the  con- 
nection between  the  infected  water,  on  one  hiuul,  and  the  out- 
break of  cholera,  on  the  other,  is  sn  dearly  shown  ns  to  lue 
almost  equivalent  to  a  mathematical  demonstration.  The  facts 
in  the  case  were  brought  to  light  aH^er  a  patient  in<[uiry  by  a 
commission,  whose  report  drawn  up  by  Mr.  John  Marshall  has 
made  the  occurrence  classical.  In  1854  the  peojtle  of  a  well-to- 
do  and  otherwise  healthy  district  in  the  eastern  part  of  Londoa 
suffered  severely  from  cholera.  Upon  inquiry  the  fact  waa 
elicited  that  a  clilld  had  died  of  rlioleiTi  at  No.  40  Broad  Street, 
and  that  its  excR'ta  had  been  empttetl  into  a  cess-pool  situated 
only  three  feet  from  the  well  of  a  public  pump  in  that  street, 
from  which  most  of  the  neighboring  people  took  their  driiiking- 

>  TnniMrtldM  BcTcatli  Int.  Med.  UongrcM,  vol.  ir.  p.  3(*1, 188L 
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water.  It  was  further  discovered  that  tlie  bricks  of  llic  cess- 
pool wall  were  loose  and  jwrmittcd  its  contents  to  drain  into 
the  pump-well.  (It  sliould  be  noted  that  the  communication 
betwi-en  tlio  cess-pool  and  well  was  direct;  tlmt  there  was  im- 
mediate drainage,  not  percolation  tlirongli  tlie  soil.)  In  one 
day  140  to  150  p^ojile  were  attacked,  and  it  Hvas  found  that 
nearly  all  the  persons  who  had  the  malady  durinj^  the  first  few 
days  of  the  outbreak  drank  the  water  from  the  |>umi).  W'lien 
the  pump  was  closed  to  public  use  by  the  authorities  the  epi- 
demic subsided.  Tlie  most  sinjjular  case  connected  with  this 
outbreak  was  tlie  ibllowinj^:  In  West  End,  Ilampstead,  se\('ral 
miles  away  from  Broad  Street,  tliere  occurred  a  fatal  case  of 
cholera  in  a  woman  59  years  oKl.  Tliis  woman  formerly  lived 
in  Broad  Street,  but  had  not  been  tliere  for  many  montbs.  A 
cart,  however,  went  daily  from  Broad  Street  to  West  End, 
carrjnno;,  among  otlier  thing^s,  a  larf»e  bottle  of  water  from  the 
pump  referred  to.  The  old  lady  preferred  this  water  to  all 
others,  and  secured  a  daily  siipjily  in  the  manner  stated.  A 
niece,  who  was  on  a  visit  to  the  old  lady,  drank  of  the  same 
water.  She  returned  to  her  home,  in  a  high  and  healthy  part 
of  Islington,  was  likewise  atUickcd  by  cholera  and  died.  There 
were,  at  tlnis  time,  no  otlier  cases  of  cholera  at  West  End,  nor  in 
the  neighlwrhood  of  th<'se  last  two  persons  attacked. 

Most  of  the  English  medical  officers  in  Iiidiji  hold  strongly 
to  the  view  that  cholera  is  spread  by  jrolluted  drinking-water, 
and  the  evidence  in  its  favor  is  very  strong. 

Quite  recently  (in  iHHo)  Dr.  Robert  Koch  discovered  the 
cholera  spirillum  in  a  water-tank  in  Calctittti,  used  as  a  source 
kiof  domestic  supply,  and  in  tliis  way  furnished  another  link  in 
the  chain  of  evidence  connecting  the  spirillum,  the  drinking- 
water,  and  the  outbreak  of  the  iliseasc, 

Tlie  evidence  in  favor  of  the  influence  of  impure  drinking- 
water  on  the  causation  of  other  diseases  than  those  mentioned 
is  not  sufficient  to  justify  any  conclusions  at  present. 

The  source  of  a  water-supply  may  be  pure,  yet  pollution 
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may  occur  before  tlio  watnr  ia  used  by  the  persons  to  whom 
it  is  distributed.  Supply-pipes  may  become  defective,  and  the 
water  become  contaminated  with  sewage  or  otlior  deleterious 
substances.  It  is  a  rurreut  belief  tliat  no  impurity  can  |?ain 
access  to  liydrant-pipes  between  tlie  reser\oir,  or  source  of 
supply,  and  tln.^  point  of  discharge  of  the  water.  Nevertheless, 
such  contamination  may  occur  very  readily.  The  author  and 
his  colleague.  Dr.  J.  W.  Clmmbers,  of  ]?altimove,  proved  this 
conclusively  a  few  years  ago  by  establishing  an  undoubted  con- 
nection between  a  honse-epideniic  nf  typhoid  lever  and  a  detect 
in  the  hydrant  supplying  the  family  with  wiiter.'  'I'iie  bydi-ant 
was  one  of  tlie  class  known  as  Clark's  patent  non-freezing 
hydrant.  The  mechanism  of  these  hydrants  is  as  follows;  At 
the  lower  (muI  of  the  vertical  diseliarge-pipe  is  a  glazed  earthen- 
ware plunger,  whirli  works  through  a  ring  of  rubber  packing 
into  a  vacuum  chamber.  At  the  bottom  of  the  vacuum  chamlier 
is  a  valve  regulating  tlie  entmnce  of  the  water  from  the  con- 
ducting-pipe.  When  the  water  is  shut  off  this  valve  is  kept 
closed  by  a  si>inil  spring.  When  the  crank  of  the  hydrant  is 
turned  forward — that  is,  when  the  water  is  '_'  turned  on  " — the 
plunger  is  forced  to  the  bottom  of  the  vacuum  chamber,  pres-ses 
on  the  spring,  oiwns  the  valve,  and  allows  the  water  to  dis- 
charge. When  Hie  crank  is  turned  back  the  plunger  is  rais«?d, 
releases  the  spiral  spring,  which  forces  the  valve  into  its  bed,  and 
shuts  off  the  water.  The  partial  vacmun  produced  by  the 
raising  of  the  ]jlunger  draws  tlie  wati-r,  which  is  in  the  vertical 
discharge-pipe,  into  the  vacuum  duunber,  whicji  is  so  liir  below 
the  surface  as  to  be  uiuxffccted  by  frost.  In  cours<?  of  time, 
and  with  us<\the  nibber  ])acking  gets  worn  and  permits  gradual 
leakage  into  the  vacuum  chamber  of  the  dirty  stagnant  water 
by  whi«-li  this  part  of  the  hydrant  is  nlways  surrounded.  Out- 
breaks of  typhoid  fever  having  a  similar  origin,*  in  which  the 


•  Oa  PrcTcntAlilc  Pnlliiltnn  nf  Uydnint.W»t«r  and  Its  Rglation  to  the  Hprciul  oF  Ty- 
piidld  FnTHr.    M»rvUn<l  M«<l.  .louriml,  vol.  Til.  p.  271. 

•  i>><al  Cau»w  of  liiNuiltAtiuu  in  EhUiiuiure,  If;  Jobn  Morris,  U.D.    Report  Md.  StaM 
Board  of  Health,  vm. 
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connection  between  cause  and  eft'ect  was  dearly  >li(»\vu,  luive 
been  xeportetl  by  other  j>liysician8  of  tlie  same  city. 

Aside  from  the  practical  question  of  the  causation  of  disease 
by  polluted  water,  a  more  abstract  and  aesthetic  idea  is  involved 
iu  consciously  taking  any  impurity  into  the  system.  The  in- 
stincts of  man,  as  well  as  of  most  animals,  revolt  at  it.  These 
inborn  instincts,  which  constitute  the  sanitary  conscience,  as 
Soyka  says,  demand  purity  of  food  and  water,  as  they  iujsist  on 
cleanliness  of  the  body,  of  clothing,  and  of  the  dwelling. 


STORAGE    AND    PURIFICATION    OF    WATER. 

Wherever  a  large  supply  of  water  is  needed,  unless  drawn 
direct  from  a  well  or  spring,  or  pumped  directly  from  its  source, 
arnujgements  ftn-  stornge  are  necessary.  CUstems  and  large 
reservoirs  are  made  use  of  for  this  puriwse.  River-water,  espe- 
cially, requires  a  period  of  rest  in  a  storage  reservoir  in  order  to 
allow  deposition  of  the  large  amount  of  suspended  matter  in  it. 
Prolonged  storage  also  gives  opportunity  for  tjie  conversion  of 
'possibly  deleterious  organic  comi)ounds  into  simple  and  perhaps 
harndess  combinations.  Usually,  in  an  elaborate  system  of 
water-works,  a  series  of  reservoirs  is  built,  in  which  the  water  is 
stored  successively,  so  that  before  its  final  distrilnution  throiigh 
the  street-mains  it  has  become  quite  clear  and  pure.  Filtration 
on  a  lairge  scale  is  also  used  in  connection  with  storage  reservoirs 
in  order  to  secure  greater  piu'ity  oP  the  water. 

In  the  distribution  of  water,  careshould  be  taken  that  nothing 
deleterious  is  taken  up  b\  the  water  in  its  passage  througli  the 
pifR's.  Lead  poisonhig  is  not  infrequent  from  drinking-water  that 
has  passeil  through  a  long  reach  of  lend  pipe,  or  which  has  been 
standing  in  a  vessel  lined  witli  lead.  Tanks  and  storage  cisterns 
should  th<'refore  not  be  lined  with  lead, and  the  useofleatl  pipe 
in  the  siqiply  service  should  be  avoidt'd  as  much  as  possiblr 
Fortiniat4-ly,  most  natural  waters  pos.soss  a  considerable  propor- 
tion of  carbon  dioxide,  which  forms  with  the  leail  an  almost, 
uisolublc  carbonate  of  lead.    This  carbonate  of  lead  is  deposited 
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ou  Llii.'  inside  of  the  pipes^  and  protects  both  the  pqx;s  against 
erosive  action  from  other  constituents  of  the  water,  and  also 
prevents  the  contuniination  of  the  water  by  tlie  lead.  An  excess 
of  carbon  dioxitle  in  tlic  water  renders,  this  deposit  sohiblc,  and 
may  cause  serious  poisoning.  Any  water  whieli  is  sliowu  by 
analysis  to  contain  over  I  niilligrarnme  of  lead  j>er  1()0,(M)0  is 
dangeroiLS,  and  sliould  be  rejettotl. 

Owing  to  the  possibility  of  defilement  of  the  water  from 
impropiM'  construction  of  bydnnits,  nil  outdoor  hydnuits  slioidd 
be  dlsconrtiged  as  much  as  possible,  and  should  be  replaced  by  a 
simple  tup-cock  indoors.  The  pipes  should  also  be  laid  deep 
enough  under-ground,  or  otherwise  protected  agiiinst  freezing  in 
winter. 

A  number  of  methods,  all  more  or  less  efficient,  have  been 
introduced  to  purify  water  \vlien  it  needs  puriticatinn  before 
being  fit  for  use.  These  methods  either  comprise  filtnition  or 
seek  to  purify  the  water  without  the  aid  of  this  process.  One 
of  the  methods  <tf  puritieation  without  filtration  consists  in 
exposing  the  water  to  the  air  in  sn»aO  streams.  This  was  pro- 
posed by  Lind  more  than  a  century  ago,  and  has  .since  been 
frequently  revived.  The  water  is  passed  throngh  a  sieve,  or  a 
jK'rforated  tin  or  wooden  ]il;ite,  so  as  to  cause  it  to  fall  for  a 
distance  thrungli  the  air  in  finely-divided  currents.  IJy  this 
process  sulphuretted  hy<lrogen,  otiensive  organic  vapors,  and 
[lossibly  dissolved  organic  mutters  are  removed.  This  process 
has  l)oen  used  in  Russia  on  a  large  scale. 

By  boiling  and  agitation,  carbdiuitx'  of  lime,  .sidphuretted 
hydrogen,  autl  organic  mutter  are  remov<'d  or  rendered  innocuous. 
Vegetable  germs  are  usually  destroyed,  although  Tyndall  has 
shown  that  some  bacterial  germs  witlistand  a  temperature  higher 
tliun  that  of  boiling  water.  Pathogenic  germs  are.  however,  all 
destroyed  by  boiling  water  acting  npou  thiin  for  ten  minuti's,  as 
shown  by  Dr.  G.  M.  Sternberg.' 

As  has  already  been  mentioned,*  alum  is  one  of  the  readiest 


■ftoportaf  Caiumlttre  oD  nUihifvrUnbi,  1886. 
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and  most  efficient  means  ol'  removing  suspendi  il  matters  froiii 
water. 

Permanganate  of  potassium  is  sometimes  used  to  purify 
water  eontaining  considerate  organie  matter.  Tlie  |>erraan- 
gannte  rapidly  oxidizes  the  organic  matter,  and  is  believed  to 
render  it  harmless.  There  is  no  certainty,  lu)we^■er,  that  the 
germs  of  specific  diseases  are  destroyed  by  the  action  of  this 
salt,  in  the  proportion  in  which  it  could  be  used  for  the  purposes 
of  water  jmrificntion. 

A  yellow  tint  is  given  to  the  water  by  the  ]K'rnianganate, 
which  is  due  to  tinely-divided  jieroxide  of  manganese.  This 
docs  no  harm,  but  is  unpleasant. 

AVater  luifitted  for  use  l)y  organic  matter  is  sometimes 
rendered  usable  by  infusing  certain  vegetable  astringents  in  it. 
Thus,  it  is  said  that  in  certain  pirts  of  China,  where  the  water 
contains  large  quantities  of  organic  matter,  the  inliabitants  drink 
water  only  in  the  form  of  tea.  The  tannin  of  the  tea-leaves 
precipitat<;s  the  suspended  matters  and  renders  the  water  tit  lor 
use.  Mixing  the  water  witli  red  wine,  which  is  astringent,  has 
the  same  eft'ect.' 

Filtration  is  an  efficient  means  of  removing  sus|>rnded 
matters.  C'linrcoal,  sand,  gravel,  and  spongy  in)n  are  used  as 
filtering  material.  A  mn.st  ecommiiral  filter  is  one  nunh^  of  line, 
clean  sand,  above  which  layers  of  gravel  of  agmdually-increasing 
size  are  placed.  The  coarser  particles  ol'  siispendetl  matter  are 
arrested  before  the  sand,  which  removes  most  of  the  coloring 
and  organic  nvuttcrs,  is  rcuched. 

Filters  easily  become  folded  by  the  matters  arrested  in  the 
interstices  of  the  filtering  material,  and  lience  require  frcquont 
renewal  or  clmnsing.  A  cheap  and  efficient  filter  is  nnide  by 
placing  a  slicet  of  druggists'  filteriug-paper  in  a  glass  funnel 
and  filtering  the  water  through  it.  A  new  and  clean  sheet  of 
paper  should  l)c  used  every  day. 

M.  Chambcrland  has  invented  a  filter  which  is  said  to  be 

>Chaiu|>ouillon,  quoted  In  Mod.  mnd  Hurg.  Hist,  of  tlio  War,  port  il  med.  vol.,  p.  812. 
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absolutely  germ-proof,  but  tliis  power  is  not  j)ciTnaneiit,  as  after 
a  week  niirro-organisms  pass  through  the  tillering  material 
The  same  is  true  of  all  other  tilters  liitlierto  invented. 


TESTS  FOR   IMPURITIES   IN   WATER. 

Accurate  and  reliuble  quantitative  analyses  of  water  can 
only  bo  made  by  chemists  of  exiierieuce.  Every  intelligent 
person  slumld,  liowever,  know  how  to  determine  tlie  presence  or 
absence  of  suspected  impurities.  The  following  methods  are 
simple,  and  easily  carried  out: — 

'I1ic  color,  tmnsjmrency,  and  odor  of  water  are  determined 
by  the  uiKudcd  s<>nscs.  As  a  staiidavd  for  comparison  in  making 
the  color  test,  pure,  distilled  water  may  be  ust^l.  Two  tidtes  of 
clear,  white  glass,  61  centimetres  long,  are  filled  witli  distilled 
water  and  with  the  specimen  to  be  tested,  and  placed  side  by  side 
upon  a  sheet  of  white  papT.  Tlie  tops  of  the  tuln's  are  covered 
with  little  Sfpuires  of  clear  glass.  The  color  is  noted  by  com- 
paring the  tints  of  the  water  in  the  two  tubes.  The  same 
procedure  may  be  used  to  determine  the  transparency  of  the 
water. 

While  the  color  and  turbidity  show  impurities,  these  are 
not  necessarily  prejudicial  to  health;  on  the  other  hand,  the 
clearest  aiul  most  sparkling  water  may  contain  so  much  poisonous 
matter  as  to  Ik*  positively  dangerous.  Tbe  odor  of  tlie  water  is 
l)est  ascertained  by  lieating  a  small  quantity  in  a  narrow-necked 
flask  to  40°  to  A^'  C,  (104"  to  lU  K),  jtnd  tlteii  taking  a  few 
strong  whiffs  at  the  flask.  Tlie  odor  may  or  may  not  indicate 
the  presence  of  delet<*rious  substances. 

The  chemical  examination  of  a  water  for  sanitary  purposes, 
short  of  a  complete  analysis,  comi»nses  the  determination  of  the 
presence  or  aliM'iice  of  suspected  impuiities;  in  other  words,  it 
may  be  termed  a  qualitative  niudysis.  In  some  cases  an  a]>proxi- 
mate  quantitative  examination  may  also  be  made  with  little 
more  tnnible  and  skill. 
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Tho  examination  may  be  dn  ided  into  the  following  pro^ 
cedures : — 

1.  Tlie  detenninntioii  of  the  t^itiil  reaiclne. 

2.  TUe  deteriiiiiiatiuii  of  the  presence  of— 
(u)  Oi'gauic  nmttcr. 
(6)  Chlorides. 

(c)  Nitrofjen  compounds. 

(d)  Miiieial  poisous. 

DeffrinlHiiflon  of  Toinl  Solids. — Examination  of  the  public 
water-sui)[tiy  ol"  eight  hirge  cities  in  the  Unitr<l  State.s  shows 
that  tlic  Uyti\\  solid  rrsidne  varies  from  (>  to  16  ^Mirts  in  100,000. 
The  total  solids  of  a  s^ood  drinking-water  should  not  exceed 
25  to  30  parts  i)cr  100,000,  aIthoni»h  a  larger  quantity  may  be 
present  witlmiit  Ix'iiig  harmful.  The  method  of  iletennining 
the  total  solids  is  to  eva[)orute  a  definili' (piaiitity — sjiy,  10  cubic 
centimetres  of  the  water — in  a  pieviuusly-weighed  platinum 
dish  til  dryness  over  a  water-bath.  The  dish  is  then  wijied  dry 
and  wrigliod  again.  The  difference  in  weight  between  the 
empty  ilish  and  the  latter  ivitii  the  dry  residue  represents  tlie 
proportion  of  the  latter  in  grains  per  gallon.  To  convert  this 
figure  into  parts  per  1(10.000  tht^  nuTnber  of  grains  per  gallon 
is  divided  by  .7.  For  example,  if  tlie  number  of  grains  of  sohd 
residue  in  the  .s|)ecimen  exatnined  is  *i2.4,  then 

22.4  -i-  .7  =  32  parts  per  100,000. 

Determlnaiton  of  OrganU:  Matter. — This  is  the  most  difficult 
test  to  apply  in  the  sanitar}-  exaniinattoti  of  water.  While  it  is 
comparatively  easy  to  determine  the  presence  of  organic  matter, 
its  quantity  and  nature  arc  exceedingly  complex  problems  to 
solve. 

The  presence  of  organic  impurity  in  water  may  be  detected 
by  the  permauganate-oi-]»otash  test,  the  nitrate-of-silver  test, 
and  the  incineration  test.  Neither  of  these  processes  is  comj^e- 
tent  to  differentiate  noxious  from  inoffensive  organic  matter. 
The  permanganate  test,  modified  by  Dr.  DeChaumont,  is  the 
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one  usually  adopted.  The  process  is  as  follows:  To  250  cubic 
centinictivs  of  tlio  water  to  bo  examined  add  5  cubic  centimetres 
of  dilute  sulphuric  acid  (10  jkt  cent.)  in  a  clear,  white  glass 
flask.  Thru  add  |jernianj;anatc  of  potassium  solution  (395 
milligratomes  to  1  litre  of  distilled  water)  until  the  water  has 
taken  a  pink  tin<,'e.  Heat  the  wat<.'r  to  140°  F.  (60°  C),  adding 
permanganate  solution  if  the  color  disnpjjcars.  When  tlu*  tem- 
perature above  n>entJoned  is  reached  remove  the  tiask  from  the 
burner,  and  add  perniiinii;anatc  drop  by  drop  until  a  faint  pink 
color  is  obtained,  whicli  remains  permanent  lor  ten  miiuites. 
Read  off  the  numhcr  of  cubic  centimetres  of  the  permanganate 
solution  uswl  as  requireil  for  total  oxidizable  matter.  As  the 
solutinn  of  permanganate  yit-lds  in  presence  of  an  acid  0.1  of  a 
milligramme  of  oxygen  for  each  ctdiic  centinietre,  it  is  evident  that 
the  number  of  cubic  centimetres  of  solution  decomposed  has 
furnished  an  equal  number  of  tenths  of  a  milligramme  of  oxygen 
which  has  entered  into  other  combinations. 

But,  innsmufli  as  all  tin*  oxidi/ahlc  matter  in  the  water 
may  not  be  organic,  the  inorganic  oxidi/alile  nialter  (nitrous 
acid)  must  be  sejmmted.  This  is  done  by  first  boiling  the  water 
with  sulpluiric  acid,  as  above  (250  cubic  centimetres  +  5  cubic 
centimetres),  for  twenty  minutes,  to  remoAe  the  nitrons  acid. 
Then  allow  the  aciilulitted  water  to  cool  down  to  (iO  degrees 
and  ad<l  the  jjcrmanganatc  until  a  pink  color  is  obtained  for  ten 
minules.  The  amount  of  permanganate  solution  xised  gives  the 
number  of  milligrammes  of  oxygen  required  for  oxiilizable 
orgjinic  matt<'r. 

Detcrminatwn  of  OhlnrUles. — C'hlorine,  or  its  compounds, 
when  present  in  drinking-wat<^r,  represent  genemlly  sewage 
jjoUution.  It  is  true  that  chlorine  may  he  in  excess  in  water, 
and  the  latter,  lu'vertheless,  Ikj  entir<'ly  free  from  sewage  or 
urine,  but  this  occurs  only  where  there  is  a  natiual  deposit  of 
chlorine  comjKJunds  in  the  soil  from  which  the  supply  is  drawn. 
If  communication  with  the  .sea  or  .salt-deposits  is  excluded,  the 
chlorine  may  he  assumed  to  be  due  to  the  inflow  of  sewage. 
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Especially  is  this  the  case  if  the  test  for  organic  matter  has  given 
positive  results.  The  proportion  of  chlorine  may  be  estimated 
thus:  Place  70  cubic  centimetres  of  the  water  into  an  evapo- 
rating dish,  and  add  a  small  fragment  of  neutral  chromate  of 
potash.  Then,  by  means  of  a  pipette  graduated  to  tenths  of  a 
cubic  centimetre,  standard  solution  of  nitrate  of  silver'  should 
lie  allowed  to  drop  into  the  water  until  the  red  color  produced 
remains  permanent.  The  number  of  cubic  centimetres  of  tlic 
silver  solution  required  to  produce  the  permanent  red  tint  is 
equivalent  to  the  number  of  grains  of  clilorine  per  gallon,  which, 
if  divided  by  .7,  gives  the  parts  per  100,(|iOO. 

Another  method  of  determining  the  presence  of  chlorine  or 
chlorides  is  as  follows:  Acidulate  about  16  cubic  centimetres  of 
tlie  water  to  be  tested  with  pure  nitric  acid,  and  add  a  few  drops 
of  a  solution  of  nitrate  of  silver  (1.5  grammes  to  ;V2  cubic  cen- 
timetres of  distilled  water).  A  white  precipitate,  gradually 
changing  to  gray,  is  produced  if  chlorides  arc  present.  The 
degree  of  doutliness  ])r<Hluced  will  indicate  approximately  tlie 
amount  of  chlorides:  '-1.5  parts  of  clikniiic  per  100,000  give 
a  haze;  5.7  parts  per  100,000  give  a  marked  turbidity;  14  parts 
per  100,000,  considerable  precipitate."  If  the  chlorine  is  found 
by  this  test  to  exceed  1.5  parts  per  100,000,  the  source  of  the 
C'ontiimination  should  be  searched  for.  If  drainage  fnini  a  cess- 
pool is  sus{K»cted,  a  quantity  of  ssilt  water  may  be  tbrown  into 
it,  and  the  water  agjiin  tested  after  an  interval  of  four  hours  to 
see  whether  the  chlorine  has  increased. 

Detfrmi)Ktlion  of  Nitri/r.i  iriul  Nitrtites, — The  presence  of 
these  nitrogen  compounds  in  drinking-water  should  excite  sus- 
picion of  sewage  contamination.  They  are  the  rt^sultants  of 
oxidation  of  nitrogenoxis  organic  matter,  and,  although  water 
containing  them  is  not  necessarily  dangerous,  their  presena> 
should  render  a  thorough  examination  of  the  source  of  supply 
ini|K,'nitive. 

*  SUtmtard  Solution  qf  IVitraU  of  Mhvr.— Disftulvp  1.7!)  Krninincs  of  crystalllzi-il  nllratu 
of  silver  in  I  litri'  i>r  liiiitiUfii  w»t«r.  One  cubic  cviiliuiolre  o(  tliis  solution  preclpllates  I  miUi- 
graiuoio  of  clilorliic. 
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The  readiest  methoii  ol'  detecting  nitrates  and  nitrites  in 
water  is  by  the  pyrogallol  test.  This  may  bo  performed  as  fol- 
lows: Put  2  cubic  centimetres  of  pure  sulphuric  acid  in  a  small 
test-tnbe  and  atki  1  cubic  centimetre  of  the  water  to  be  tested. 
To  this  mixture  is  added  1  drop  of  a  solution  of  pyrogallol 
(65  centigrammes  to  30  cubic  ceiitiniL'tres)  in  distilled  water, 
acidulated  with  2  drops  of  sulphuric  acid.  The  water  becomes 
colored  a  dark  amethyst  or  wine  brown  if  the  salts  are  present. 
The  depth  of  color  indicates  approximately  the  amount  of  tlie 
impurity. 

The  following  test  for  nitric  acid  or  nitrates  may  also  be  used : 
A  small  quantity  of  tlie  water  is  evaporated  to  dryness,  and  a 
few  drops  of  a  solution  of  carbolic  acid  in  4  parts  of  con- 
centrated suli>huric  arid  and  2  parts  of  distilled  water  added 
to  the  residue.  If  nitric  acid  is  present,  a  brownish-red  color 
results,  which  turns  green  and  then  yellow  upon  the  addition  of 
ammonia. 

Nitrous  acid  or  nitrites  will  give  a  reaction  with  iodide  of 
potassium  and  starch ;  'AoO  to  600  cubic  centinietres  of  vviiter 
in  a  flask  are  ncidtdated  witli  a  few  drops  of  dilute  sulphuric 
acid,  and  a  little  solution  of  iodide  of  potassium  added.  About 
2  grammes  of  freshly-prepared  stureli  are  added  and  the  mixture 
shaken.  If  nitrous  acid  is  present,  the  iodide  is  decomjiost^I, 
setting  free  the  iodine,  which  combines  with  the  starch,  causing 
a  blue  color.     The  test  is  a  very  delicate  one. 

Awmoniir. — The  preseiu-e  of  this  is  determined  by  Nessler's 
reagent,' as  follows:  100  cubic  centimetres  of  the  water  to  l)e 
examined  is  treated  with  0..5  cubic  centimetre  of  caustic  soila 
solution  and  1  cubic  centimetre  of  carbonate  of  soda  solution 
to  precipitate  the  earthy  salts.  After  the  precipitate  has  sub- 
sided, 1  cubic  centimetre  of  Nfssh'r's  reagent  is  added.  If 
ammonia  is  present  the  water  takes  a  yellowish  tint. 

I  Ne—ter'*  /Imtf/mi.— l>l*aolvv  by  bpAtInK  luid  stirrinK  SS  f(nui><ii<<s  of  poU'viiiini  Indlde 
Uld  U  gnuumittof  iui*rinirii'  rliloriili-  In  SOOoublo  Cfiillmcln-M'f  ill->illl«il  wutcr.  .\<ld  RniUiully  « 
eold*qiieoii>  iutliinttr<|  wiliitton  of  tuen-urlr  i<lilnrlili>  iiiilil  tlii>  rnt  i-nlnr  pniiluri'il  Jii«t  Im;'''* 
to  be  |i«rm»it(>nt  ;  lOn  ^ivinnir*  of  Mrllil  r«UKtto  potsMi  kra  Uran  sdded  to  tlw  mlituro  wlitolt  U  to 
be  diluted  wlch  dUtUlcd  water  uutU  It  eXMtIr  iiMMUtM  one  Utre. 
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Determination  of  Mineral  Poisons. — Of  tliese  the  most 
important  are  lead,  copper,  zinc,  and  arsenic.  The  presence  of 
any  of  these  in  even  the  smallest  quantity  is  duugcious,  and,  if 
constant,  tlic  water  so  contaniiiiated  sliould  not  be  used  for 
drinking  purposes. 

In  order  to  detect  lead  250  cubic  centimetres  of  the  water 
is  first  treated  with  liydrochloric  acid,  and  then  sulphuretted 
hydrogen  (in  aqueous  solution)  is  added.  If  a  brouiiish  or 
black  precipitate  results,  either  lead  or  copper  may  be  present. 

On  filtering  the  water,  tlissolviug  the  residue  in  liot,  diluted 
nitric  acid,  and  adding  a  solution  of  potassium  bichromate,  a 
yellow  precipitate,  soluble  in  caustic  jwUish,  is  thrown  down  if 
lead  is  present.  If  the  prerijiitate  produced  by  sulphuretted 
hydrogen  is  dissolved,  as  above,  and  ammonia  added,  a  blue 
color  is  produced  in  the  presence  of  copjwir.  To  detect  zinc  the 
sulphuretted  hydrogen  precipitate  is  treated  with  caustic  soda, 
again  filtered,  and  sidphuretted  hydrogen  added  to  the  filtering 
liquid.     A  white  precipitate  indicates  the  presence  of  zinc. 

Arsenic  is  detected  by  Marsh's  t«st.  Mr.  A.  J.  Cooijer  has 
prepared  the  following  table  sliowing  the  accuracy  of  ^ertain 
tests  employed  for  the  determination  of  poisonous  metals  in 
drinking-water : — 


Table  V. 

Metal. 

Rragwit 

Depth  of  Uquid.  tfi 
Inches. 

Depth  of  l.j<|lllrl,  Itfi 

Incbes  (oyliudpr  iii<-loiH>cl 
in  ovNUiue  tnbc). 

1  pan  uf  iiifUU  det«'('t«<l  in 

1  pnrCnr  iiiflai  ilpttirted  in 

Cop|>er     .     .     . 

K/-y,Fe 

4.fMM».(M)0of  water. 

ll,750.()0<l.)r  wiiti;r. 

Copper     .     .    . 

NIIJIO 

1.IKH».<HI0  •• 

l,li.jn,<HK)  ■• 

Coppor      .     .     . 

ll,S 

4.t5().IJtt()  " 

l.'),fi<l0.mw  ■•         «< 

Zinc     .... 

Nil, IIS 

•i.riOty.lKKt  •• 

.\r8fnic     .     .     . 

11,8 

3.(KKt,(KlO  ■' 

7,.VJO.OflO  " 

Lead     .... 

KAtO. 
11,8 

4.tH»0.00(>  " 

5.875. CK>0  " 

Lead    .... 

100.000,000  ■• 

1»«.000.0(K)  ••        " 

In  making  the  tests  a  tidl  glass  is  used,  and  the  formation 
of  the  precipitate  observed  by  looking  down  ])eii)ondicularly 
through  the  colunui  of  litpiid  of  :3J  inches  (95  millimetres)  and 
14J  inches  (368  millimetres)  res[)cctively. 
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SIGNIFICATION   OF   THE   VARIOUS   IMPURITIES   INDICATED   BY   THE 
FOREGOING   TESTS. 

Thf  folle>\vingj  .sumniJiry  gives,  briefly,  the  inferences  that 
niiiy  be  thawn  iVom  tlie  result  of  the  foregoing  tests'; — 

"•ir  chlorine  be  present  in  consiilerable  quantity  it  either 
comes  frofii  stratcV  containing  chloride  of  sodium  or  calcium, 
from  impregnation  of  sea-water,  or  from  admixture  of  liquid 
excreta  of  men  and  animals.  In  the  first  case  the  water  is 
often  alkaline  from  sodium  carbonate  ;  there  is  an  absence,  or 
nearly  so,  of  oxidized  organic  matters,  as  iiuUcated  by  nitric  and 
nitrous  acids  and  ammonia,  and  of  organic  matter;  there  is 
often  mnch  sulpliuric  acid.  If  it  be  from  calcium  cliloride  there 
is  a  large  precipitate  with  ammonium  oxalate  after  boihiig.  If 
the  chlorine  be  from  impregnation  with  sea-water,  it  is  often  in 
very  largo  quantity ;  there  is  much  magnesia,  and  little  evidence 
of  oxidized  products  from  organic  matters.  If  from  sewage  the 
cldorine  is  marked,  and  there  is  coincident  evidence  of  nitric  and 
nitrous  acids  and  ammonia,  and  if  the  contamination  be  recent 
of  oxidizable  organic  matters. 

"  Ammonia  is  almost  alway.s  present  in  very  small  quan- 
tity, but  if  it  be  in  huge  enough  nmoiuit  to  l)e  detected  without 
distillation  it  is  suspicious.  If  nitrates,  etc.,  be  also  present,  it 
is  likely  to  be  from  animal  substances,  excreta,  etc.  Nitmtes 
and  nitrites  iiuUcate  i)reviously-existing  organic  matters,  prob* 
ably  animal,  but  nitmtes  may  also  arise  from  vegetable  matter, 
ttltliough  this  is  pro])ably  less  usual.  If  nitrites  largely  exist  it 
is  generally  8upjM)sed  that  the  contamination  is  recent;  the  co- 
incidence of  easily-oxidized  organic  matters,  of  ammonia,  and 
of  clilorine  in  some  quantity,  woidd  l>e  in  favor  of  an  animal 
origin.  If  a  water  gi\es  the  test  of  nitric  acid,  but  not  of 
nitrous  Hcid,  and  vei^  litth>  ammonia,  cither  potassium,  sodium, 
or  calcium  nitrate  is  present,  derived  from  soil  impregnated 
with  animal  substances  at  some  anterior  date.     If  nitrites  are 

*  rwkM'  llygfrDe,  voL  I,  p.  79. 
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present  at  first,  and  after  a  few  days  disapjjear,  this  arises  from 
continued  oxidiitian  into  nitrates ;  if  nitrates  disapjiear  it  seems 
probable  this  is  caiiscd  by  the  action  of  bacteria  or  other  low 
forms  of  life.  Sometimes  in  sucli  u  nise  nitrites  may  be  formed 
from  the  nitrates.  Lime  in  larf<t'  qnantity  indicates  eulcium  car- 
bonate if  boilin^j;  removes  the  lime,  .sulphate  or  chlorid<'  or  ni- 
trate if  boiliiifir  has  little  effect.  Testhij^  for  calcium  carbonato 
is  important  In  connection  with  pucification  witli  alum.  Sul- 
phuric acid  in  lar^e  quantity,  with  little  lime,  indicate  sulphate 
of  sodium,  and  usually  much  chloride  and  carbonate  of  sodium 
are  also  present,  and  on  evaporation  the  water  is  alkaline, 
l^rpe  evidence  of  nitric  acid,  with  little  evidence  of  orjL!;anic 
matter,  indicates  old  contamination ;  if  the  organic  matter  be 
large,  and  esiiecially  if  there  be  nitrous  acid  as  well  as  nitric 
present,  the  impregnation  is  recent." 


THE    BIOLOGICAL  OR    BACTP:R10L0<UCAL    EXAMINATION    OF    URINKING- 

WATER. 

Since  the  development  of  the  methods  of  cultivation  of 
micro-organisms  by  Koch  and  his  pupils,  and  tlicir  ctn[ilitytnent 
for  the  study  of  water  pollution  by  !Mcade  Bolton.  ^A  «)lHluigel 
and  Kiedeh  IVrcy  Vrankland,  rruddeu,  and  others,  and  the  un- 
.satisfactory  results  of  chemical  analysis,  .sonic  sanitarians  have 
expressed  the  conviction  that  the  biuhjgical  method  is  the  oidy 
exact  one  for  determining  water  pollution  from  a  sanitary  point 
of  view.  ^\'hile  this  may  l»e  conceiled.  it  is  also  true  that  very 
few  health  officers  are  competent  to  give  an  expert  opinion  u])on 
the  nature  of  the  organisms  which  may  be  found  in  the  water 
examined.  It  reipnres  but  little  technical  skill  to  mj»ko  cultiva- 
tions of  bacteria  from  sjini]»les  of  water,  but  only  an  ex]x'rt 
bacteriologist  may  siifely  pronounce  upon  the  nature  of  the 
organisms  constituting  the  various  colonics  whicli  develop  upon 
the  nutritive  gelatin.  Just  as  the  mere  pr-esence  of  orgsuiic 
matter  as  determined  by  the  chemist  is  not  indicative  of  a  dan- 
gerous quality  in  the  water  unless  the  kind  of  organic  matter 
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and  its  derivation  be  also  speeitird,  so  likewise  the  presence  of 
bacteria  alone  is  of  small  .sif>;nitit;ance;  the  danger  consists  not 
in  buftoria,  but  in  certain  kinds  of  bacteria.  The  differential 
diagnosis  is  possible  only  to  the  trained  liacteriologist. 

While,  as  stated,  a  positive  decision  as  to  the  sanitary  value 
of  a  water  may  often  be  iiniwssible,  there  are  certain  chemical 
and  microscopical  leattires  which  stamp  a  water  as  good  or  had. 
Dr.  DeCliaunKint  gives  an  approximate  \aluatiou  wliich  may 
often  serve  as  a  usi^ful  guid(\' 

He  classifies  water  mider  the  four  heads  of  Pure  and 
Wliolcsome  Water,  Usjible  Water,  Suspicious  Water,  and  Im- 
pure Water.  The  characters  ol'  tlK!se  waters  are  arrangc^l  in  a 
scries  of  tables,  the  essential  details  of  which  arc  given  in 
Table  VI. 

Tablb  VI. 


Pl'BB 

USABLB 

Strai'ioiocs 

Impurk 

Watxb. 

Watxk. 

WATIUt. 

Watkr. 

Cbkmical 

OORBTITUKNTH. 

r. 

n. 

nr. 

rv. 

Piut*  In  ICI),Q00. 

Purtu  in  100,000. 

Partit  In  100,000. 

Flirts  In  100,000. 

Chlorine  in  soliitinn  , 

Under  1.4000 

Under  4.2a57 

4-7 

Above  7.1428 

Solids           "   loiHl     , 

■'       7,142« 

"    43.8571 

4S-71 

"    71.4385 

'•   voliiitle 

"       1.40()0 

"      4.28,57 

4-7 

"      7.1428 

Ammoniu,  (rw  or  Ma- 

• 

line    

"      0,0020 

(von.v) 

o,mr>o-n.nion 

"      0.0100 

Aniraonia.  albuminoid 

"       O.IKKJO 

•'       O.OKX) 

«.  0100-0.0125 

••      0.0125 

Nitric  acid  in  nitrates 

"       0.032.1 

0..WJO 

O.i-t.O 

••      1  0000 

"  tiiiriles 

Nil. 

Nil. 

ocvw 

"      0.0500 

KHrojrcu  in  nitniies   . 

"       0.0140 

"       0.1120 

0  1243-0. 2!J78 

••      0  2416 

Tola!  nilm(;«n  .     .     . 

'•       0.0230 

"      0.13r.2 

0.1255-0.2465 

'•      0.2001 

OxyK<n   alisorbed    by 

poriiKiiitCiinatt'    and 

acid  within  hair  an 

hour  at  IWO  F.  .     . 

••      0.0950 

•'      0.1000 

0.1000-0.1500 

"       0.1!500 

Totjil  liiirdnesa  .     .     . 

"      8.6 

•'    17.8 

Ab.)vel7.0 

••     28.5 

Ferniitnent  hitrdneM  . 

"      3.0 

■•      5.7 

"       6.7 

"      8,7 

Pho.tpliKric     acid     io 

piiosphates      .     .     . 

Traces. 

Traces. 

Heavy  traces. 

Heavy  trace*. 

Sulphuric  acid  in  buI- 

phatcH 

•  • 

Undfir  3.000 

Alwve  3.000 

A1k>vo  4.2a57 

Heavy  mcials    .     .     . 

Nil. 

Traces. 

Traces. 

(  .Vny  except 
\       iron. 
Present. 

Uydn>^fn  sulphide    . 
Alkalinu  sulphides 

" 

Nil. 

Nil. 

(1 

&• 

" 

•  Parlw'*'  nyetene.  vol.  L,  pp.  109-108. 
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Physical  Chabactkrs. 

No.  I.  Colorless,  or  biitish  liiil ,  trans- 
pmrt'Dt,  sparkling,  and  well  aerated  ;  no 
acdinieui  visible  to  nsiked  eye ;  nosmell ; 
U8le  palatable. 

No.  n.  Colorle8B,  or  alightlj  greenisli 
tint;  tniusparent,  sparklini;,  and  well 
acralfd  ;  no  suspunduil  inuller,  or  else 
eiuiily  sepanited  by  coarse  flilratlon  or 
subsidc'iicu  ;  no  smell  ;  taste  palatable. 

No.  III.  Yellow,  or  Btrong,  green 
color;  turbid;  suspended  lualter  con- 
gidcr&blc  ;  no  smell,  but  any  marked 
taste. 

No.  IV.  Color,  yellow  or  brown  ;  tur- 
bid, and  not  easily  purified  by  ci>arse 
filtration:  large  uiiioiiiit  of  susjiended 
mutter  ;  any  marked  smell  or  taste. 


MicROscoricAL  Craractbks. 
No.   I.     Mint-rttl   mailer;    vegetable 
forms  with  cndoelirome ;  large  animal 
forms  ;  no  organic  debri*. 

No.  11.    Same  as  No.  I. 


No.  in.  Vepptablennd  niilmal  forms 
more  or  less  pale  und  t'olorless  ;  orgiinju 
dibrU  ;  fibres  of  i-lotiiing,  or  other  evi- 
dences of  houae-rcfuBe. 

No.  IV,  Bacteria  of  any  kind  ;  fungi ; 
numerous  vegetable  a.nil  animal  rnrma 
of  low  types;  epitbella,  orotber  animni 
alruetures  ;  evidences  of  aewage  ;  ova 
of  panisiles.  etc. 


[The  followinfj  works  arc  recommended  to  those  desiring 
fuller  information  upon  tlie  subjects  embraced  iu  the  foregoing 
chapter : — 

Water  Supply,  bj'  Wra.  Ripley  Nichols,  N.  Y.,  1884.— A  Qiiide  to 
the  Microscopic  Examination  of  Drinkin^ji-Wiitor,  liy  J.  D.  MucDonnld, 
R.N.F.R.S. — Sniutiiry  Examinations  of  Water,  Air,  and  Food,  by  Fox.^ 
Report  of  the  Committee  on  Water  Pollution,  Public  Health,  vol.  xiv. 
Zeitschr.  f.  Hygiene,  vol.  i,  by  Bolton. — Prndden  in  N.  Y.  Medicn.1 
Record,  1887. — Arb.  aus  d.  Reichsgesuudlieitsamto,  I,  Wolirbligel  and 
Riedel. — Kenwood  :  The  Hygienic  Laboratory,  Part  I.] 


QUESTIONS   TO   CHAPTER  II. 


Water. 

For  what  purposes  do  |>eoplii  weed  water?  Why  Hhould  the  supply 
li«  inu(.'?  Wliut  is  tlie  «niautity  tiecUed  by  each  [xtsuii  daily,  and  what 
iiuaiitity  sliould  be  .supplied  per  head  in  towns  and  cities  fi>r  idl  purposes? 
How  may  waste  of  water  be  prevented  If  What  is  the  objeetiun  to  the 
use  of  water-meters  ? 

Wh.at  is  the  original  source  of  all  fresh  water?  Hnw  is  rain-water 
usually  collected  and  stored?  Wh.at  are  the  objections  to  uiider<;ri)und 
cistoru»?  What  is  the  only  material  of  which  uudergrouud  cisterns 
should  be  made  ? 

What  impurities  may  r.dn-wuter  contain?  Why  is  it  so  valuable  for 
domestic  ])nrpo8e6?  What  is  the  great  objection  to  the  use  of  rain- 
water? 

From  what  source  do  most  cities  and  tdwns  tierivc  tiioir  water- 
supply  f  What  precautions  must  be  observed  regarding  such  a  soui-ce? 
What  are  some  of  the  minor  objections  to  the  use  of  river-water? 
What  peculiar  diseases  may  Ik-  duo  to  siith  water?  What  U  the  most 
serious  objection  to  the  use  of  river-water  for  (l,omestic  purjHjses? 

How  docs  a  ninuing  strejun  jmrify  itself?  Can  this  sulf-pnrificTition 
be  relieil  upon?  Can  it  be  st.'»ted  definitely  when  a  slrenm  once  polluted 
becomes  (it  fur  use  again  ?  Is  it  safe  to  use  water  from  a  stream  known 
to  have  Ijeeu  contaminated  by  sewage? 

What  is  usually  llie  quality  of  water  IVom  fresh-water  Jukes  and 
ponds?  What  large  city  uses  hkke-water  entirely?  What  precautions 
must  l>e  observed  regarding  such  a  source  of  supply?  To  what  is  the 
olfeusive  taste  and  odor  of  water  from  small  lakes  or  storage-reservoirs 
often  due  ? 

Does  water  purify  itself  absolutely  in  freezing?  What  matters  may 
be  found  in  iuc  ?  Are  all  [latbogenic  micro-organisms  destroywl  by 
freezing  ?     What  part  of  ice  is  the  purest? 

What  class  of  persons  usually  derive  their  itrinkinjr-wnter  from 
springs  and  wells?  What  is  the  relative  purity  of  spring-  and  nf  well- 
water?  Why?  What  changes  take  place  in  dilnte<l  organic  matter  in 
percolating  through  the  soil?  To  what  are  these  changes  due?  What 
may  retard  or  check  these  changes  ?  Is  water  containing  nitrites  and 
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nitrates  necessarily  dangerous  ?     Of,  what  are  nitrites  and  nitrates  an 
indication  ? 

Wbat  is  the  principal  objection  to  the  use  of  distilled  water  as  a 
beverage,  and  how  may  this  objection  be  overcome?  What  metallic 
poison  may  be  taken  iiii  from  the  distiilitig  apiiurutiis? 

Name  some  of  the  qualities  that  are  desirable  in  water  for  drinking 
or  domestic  purposes.     When  is  a  water  said  to  be  liard? 

What  may  affect  the  color  and  Iranaparency  of  water  ?  Of  what 
may  the  sudinu'iit  in  Wiitur  be  fomposed  ?  ^Vbal  iiniuirities  may  there 
be  in  perfectly  colorless  and  transparent  water?  IIow  mny  the  presence 
of  sulphur  oouvponuds  Ik"  detected?  What  is  the  usual  amount  of  solid 
matter  perniissibli!  in  water.  What  class  of  suli<l  coiiatitnents  especially 
should  cause  a  water  to  lie  rejected  ? 

To  what  is  tlie  hardue.is  of  water  due?  What  is  the  distinction 
lietweeu  *'  removable  "  or  "  temporary  "  ntid  "  pcnimnent  "  hanlnoKs, 
and  what  is  meant  by  "total"  hardness?  IIow  is  the  drgree  of  hiird- 
ness  determined,  and  ujnm  what  does  the  test  depend?  Describe  the 
test.  What  is  meant  by  Clark's  scale?  Why  is  hard  water  objection- 
able for  domestic  use? 

Wbat  diseases  and  deraut^enients  of  liealtli  rnsiy  be  due  to  hard 
water?  Is  the  evidence  absolute  rejjjarding  all  of  thesf?  What  troubles 
may  large  amounts  of  susjiended  mineral  matter  cause?  IIow  may 
sucli  water  be  clarified?  What  mineral  in  the  water  is  essential  to  the 
process  ? 

What  may  be  the  effect  of  largo  quantities  of  organic  matter  in  the 
water?  What  infections  diseases  may  bt  due  ttj  impure  drinking-water? 
What  other  organisms  harmful  to  health,  otlier  than  bacteria,  mny  be 
fonnd  in  drinking-water?  Name  some  notable  places  where  ei)i<lemic3 
have  been  uudotibteilly  caused  by  impure  drinking-water.  How  ma^'  a 
nnlk-8n|)ply  be  infected  by  impure  water?  IIow  might  u  water  be  pol- 
luted in  distribntion,  even  though  the  source  be  pure? 

What  is  the  advantage  of  a  )»roIonged  storage  of  river-water? 
Wiiat  waters  should  not  be  stored  in  lead-lined  cisterns  or  conveyed  in 
leaden  pipes  ?    What  is  the  greatest  amount  of  lead  pernussible  in  water? 

In  wimt  ways  may  water  be  purified  on  a  large  scale?  How  may  the 
hardness  of  water  be  partiallj'  removed? 

What  methods  may  be  used  in  the  household  for  the  purification  of 
water?  How  may  the  water  be  softened  ?  How  may  disease  germs  and 
other  orgaidsms  in  water  be  destro^yed  ?  How  may  organic  matter  be 
removed?     What  arc  some  good  filtering  materials?     What  are  some  of 
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the  essential  requisites  of  »  gotxl  house-filter?  What  is  necessnry  that 
every  house-Qlter  may  Iw  safe  for  use?  Arc  any  filters  iibsolutcly  germ- 
proof? 

How  are  the  color,  transpan^noy,  and  odor  of  water  determined, 
and  what  is  tliii  utaudanl  of  comparison?  Is  a  turbid  or  colored  water 
necessarily  harmful,  and  may  a  pertoctly-elear  water  be  dangerous  to  use  ? 

How  arc  tilt  total  solids  of  a  water  determined  ([uantitatively  f 
Describe  the  [terui;«iigaii:iie-or-pol5isli  test  for  tlic  detcruiination  of  the 
organic  matter  in  water.  What  docs  an  excess  of  chlorine  or  chlorides 
in  water  generally  indicate,  and  why  ?  How  may  these  be  determined 
»iuantitatively  ?  If  sewage  contamination  of  a  water  be  suspected,  how 
may  the  8ns|>iciou  be  conBrnied?  Why  should  the  presence  of  nitrites  or 
nitrates  in  water  excite  the  suspicion  of  sewage  contamination?  Give  a 
teat  for  ejich.  Ky  what  reagent  is  the  presence  of  anmitmia  determined? 
How  may  the  presence  of  lead,  eopi>er,  zinc,  or  arsenic  be  detected  ? 

How  may  we  know  wliethcr  an  excess  of  chlorides  is  thie  to  sewage 
contatin'imlion  or  not?  What  is  the  probable  source  of  ammonia  if  in 
excess  and  in  company  with  nitrates,  etc.  ?  Which  is  su|»])osed  to  in- 
dk'4»te  the  most  recent  con  turn  iuation.  nitrites  or  nitrat-es?  May  nitrates 
arise  from  vegetable  matters  rather  than  animal?  What  does  the  pres- 
ence of  nitnites  without  nitrites  or  ammonia  indicate?  What  lime-salt 
is  most  ronilily  rumoveil  by  Ixiiling? 

What  relation  has  the  organic  matter  to  the  nitric  acid?  Why  is  it 
not  easy  to  make  a  biological  or  bacteriological  examination  of  water? 

Into  what  four  classes  may  water  lie  divided  ?  Name  some  of  the 
characteristics  of  these  different  classes. 


CHAPTER  m. 


Food. 


In  order  to  preserve  health  and  vigor  it  is  necessary  for 
animal  beings  to  consume  at  intervals  a  sufficient  quantity  of 
substances  known  as  lbodi>.  Alimentary  substances,  or  foods, 
may,  tlierefore,  be  briefly  defined  as  muteiials  vvliich,  taken  into 
the  body  and  assimilated,  sustain  the  processes  of  life,  promote 
growth,  or  prevent  destruction  of  the  organized  constituents  of 
the  body. 


QUANTITY   AND   CHARACTER   OF   FOOD    NECESSARY. 

It  has  long  been  known,  as  the  result  of  the  empirical 
ohservation  of  feeding  large  bodies  of  people,  that  the  various 
proximate  print'iplcs  composing  the  tissues  must  be  combined  in 
certain  definite  proportions  in  the  food  in  order  to  pri'ser\r  the 
normal  degree  of  health  and  vigor  of  the  body.  AVitliin  a 
compfiratively  recent  period  physiologists  have  made  exi)eri- 
ments  upon  animals  and  human  beings  which  have  led  to  the 
same  conclusions,  and  have  enabled  these  proportions  to  be 
fixed  with  more  or  less  exactness. 

Considering  man  as  an  omnivorous  animal,  it  may  be  laid 
down  as  an  invariable  rule  that  the  following  lour  alimentary 
])rinciples  are  necessary  to  his  existence.'  Neither  of  these 
l>rinciples  can  be  dispensed  with  for  a  prolonged  |X}riod  ^vithout 
illness  or  death  resulting. 

1.  Witter. — This  must  be  supplied  in  sufficient  quantity 
to  permit  the  interchange  of  tissue  to  be  carried  on  in  tlie  body. 

2.  Salts. — Inorganic    compounds   of   various  kinds    are 
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nerossary  to  the  prcsrrvatifin  and  proper  construction  of  the 
tissues.  T!iey  arc  all  found  in  sufficient  quantities  in  tlie 
various  alimentary  substances  consumed  by  man  and  the  lower 
animals.  A  deficiency  of  inorganic  constituents  in  the  food  is 
foHowed  by  disease. 

3.  Proicids. — Organic  nitrogenous  material,  cither  animal 
or  vegetable,  is  a  necessary  constituent  of  the  food  of  man. 
Continued  existence  is  impossible  without  a  sufficient  supply  of 
nitrogenous  substances. 

4.  Fiiis  or  CnrlMihtith'itirH. — The  organic  non-nitrogenous 
or  carbonaceous  principles  of  food  are  also  necessary  to  the 
continuance  of  health.  Tliey  are  supphed  either  by  fats  or  by 
carbohydrates  (sugar,  starch,  etc.),  nliich  may,  within  certain 
limits,  be  use«l  as  substitutes  for  each  otluT.  Voit  lias  shown 
that  17  jwrts  by  weight,  of  starch,  is  equivalent  as  carbonaceous 
or  oxidizable  food  to  10  parts  of  fat. 

The  pliysiology  of  nutrition  has  been  very  carefully  studied 
by  a  large  number  of  experimental  pliysitdogists,  who  Itave 
arrived  at  conclusions  differing  widely  from  those  generally 
accepte-d  twc-nty-five  years  ago.  The  division  of  foods  into 
plastic  and  respiratory  foods,  or,  in  a  general  way,  into  proteids 
or  rausdt^builders,  and  fats  and  carbohydrates,  or  oxidizing 
foods,  is  now  no  longer  recognized  in  science.  It  has  Ik-cu 
established  that  proteid  (issues  are  not  alone  the  result  of  proteid 
food,  and  that  the  accumulation  of  fat  in  tlie  body  is  not  aUttgether 
due  to  the  excessive  consumption  of  fats  and  c4irboliydrates.  It 
has  l)ecn  further  shown,  ronfmry  to  the  general  belief,  that  the 
nitrogenous  or  proteid  tissues  are  not  used  up  during  hard  labor 
any  lastcr  than  when  at  perfect  rest,  but  that,  on  the  contrary, 
increased  muscular  exertion  is  attt'uded  by  increased  consump- 
tion of  stored-up  flit. 

Tliese  facts  have  led  to  a  modifiration  of  the  stsuidard 
dietaries  formerly  employed.  At  present  the  sUuulards  of  the 
quantity  of  food  princij)les  required  to  maintain  equality  between 
bodily  income  and  cxiicnditure  are  those  calculated  by  Professor 
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Voit,  after  many  expcrimrnts  \i]Hni  liuman  beings  aud  the  lower 
animals.     These  stamlurds  ure  us  I'ollow ' — 


■ 

Tablk  VII. 

ADULT  MAI.B  or   AVERAOK  WEIOHT. 

AtK««t. 

Moderate  Labor. 

Bevere  L«bor. 

Proteids     .... 

Fats 

Carbohydrates    .     . 

110  grammes 

50       " 
460      " 

1 1 8  gnvmmcs 

50       " 
600       " 

H^  grammes 

100       " 
500       " 

As  the  averapfe  weight  of  women  is  less  tlian  tliat  of  men, 
a  reduetioii  of  from  15  to  20  yter  cent,  in  tlie  VHrious  food  prin- 
ciples may  he  made  for  the  female  mtion. 

The  relative  projjortiou  of  nitrof,a>nous  to  nou-nitrogenous 
])riTuiples  in  this  ration  is  about  1  to  /i.  In  tlie  older  diet 
standards,  e.g.y  Moleschott's,  the  proportion  of  nitrogenous  to 
non-nitrogen ou«  j^rinciples  is  much  larger,  being,  for  a  man  at 
moderate  labor,  prutrids,  130  grammes;  fats,  84  grammes;  and 
carboliydiTites,  404  grammes,  or  about  1  to  3.75. 

While  iVom  ignomnce,  or  motives  of  economy,  many  men 
Riistain  life  and  preserve  health  at  hard  labor  on  rations  varying 
considerably  from  tlie  standard  above  given,  it  is  probablr  that, 
all  tilings  being  considered,  the  most  perlJ'tt  pliysiological  ration 
would  also  be  the  most  economical.  Thus,  Professor  Vanghan 
proposes  a  daily  ration  mnsisting  of  bread,  eotl-fisli.  lard,  potatoes, 
baron,  beans,  milk,  sugar,  and  ten  iti  sueli  jn'opcu'tions  ns  to  fur- 
nish 1*23  grammes  proteids,  70  gnunmes  fats,  and  550  grammes 
carbo-hydrates.  The  total  cost  or  money  \  alue  of  this  ration  at 
present  prices  is  about  thirteen  cents.  In  actual  food  value  it 
is  not  mferior  to  the  daily  fare  of  the  hithihie  of  Delmonieo's. 

The  above  standard  diet-tables  give  the  relative  proportions 
of  food  principles  in  terms  of  their  proximate  chemical  composi- 
tion. In  practice  it  is  very  necessary  to  choose  such  food  ma- 
terials as  will  represent  approximately  the  proximate  principles 
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required.  The  followini?  tables  give  the  approxiraate  vahie  in 
proteids,  Ihts,  carbohydrutcs,  and  sahs  of  a  number  of  articles 
used  as  food: — 

Tablk  VIII. 


AKIMAL   FOODO. 


ABTIOLXS. 


MiHliTiUL'ly  flit  beef  .    . 
Ox-liciirl  (fat  animal)  . 

Flit  vi'ul 

Modi^nitcly  fat  mutton 

Lean  i^Hirk 

Salt  hiiiii 

Hare 

Venison 

Horse-rtcsh 

LivcT-Haiiflage 

Beef-extract 

Clikken  (lean)  .   .  .   . 

Pigeon  

Wilil  (luck 

HB<ldork  .       

Herring  (fresh)  .   .   .   . 

Itoaeh  

Mackerel 

Con^ur-ecl 

Saltnnii 

Carp ,   , 

Pike 

Solo 

Oyster 

Caviar  .   . 

BeeMlTer. 
fair*  liraiiis 

8weei-l»rciiii 

Fat  of  pork  (xall)      .    . 

rien'ft  cpn 

White  of  e(!;g 

Yelk  of  eijg 

Cow's  milk  .    .   .   . 

Human  milk       .   .  .   . 

Cream 

Ricli  cheese 

Fiean  ehcese 

Bnttcr 

Whey  .    .    . 

Kiimya 

CoodcDsed  milk.    .   .    , 


S  *« 

-^i 


72.25 
7«.<W 
72.31 
7r,M 
73.r,7 
6'2M 
74.1(1 
75  7« 
74.27 
48.70 
31.70 
76.23 
75.10 
70.  N3 
80.  »3 
80.71 
75.49 
«8.a7 
79.91 
7«.38 
7«.97 
77.45 
86.14 
Rfl.lW 
4.-  (V. 
72.02 
74.14 
70.00 
9.16 
73.67 
85.75 
50  83 
87.41 
87.09 
06.41 
85.75 
4^.(12 
14.14 
98.81 
87.88 
80.34 


it 

^1 

u 

n 

P 

7 

'1 

21.i» 

5.19 

1.17 

21.51 

7.47 

0,10 

0.78 

lft,88 

7.41 

0.07 

1.33 

18.11 

5.77 

. 

l.8;{ 

10.91 

6.81 

. 

1.10 

23.32 

8.66 

6.42 

2S.84 

1.18 

0.19 

1.18 

19.77 

1,92 

1.43 

1.13 

21.71 

2.55 

0.46 

t.Ol 

15.93 

20.3,'J 

(5.38 

2.66 

«0  7fl 

17.51 

19.72 

1.42 

1.27 

1.87 

22.14 

1.00 

0.76 

1.00 

22.(15 

3.11 

2.33 

i.m 

17.09 

0.35 

1.(54 

10.11 

7.11 

2.07 

22.33 

0.47 

1.71 

23.43 

(!.7«1 

1.85 

18.57 

5.02 

0.39 

l.U 

18.10 

4.57 

4fl7 

1.38 

20.61 

1.09 

1.33 

20.11 

0.69 

0  93 

0.83 

11.94 

0.25 

0.45 

1.23 

4.95 

0.37 

2.«3 

2.37 

31.!H» 

14.14 

8.91 

19,. 59 

5.U0 

1. 10 

1.69 

[8  alhumen] 
27.00 

13.14 
0.35 

1^65 

1    0 
1.  0 

9.73 

75.75 

S.S8 

12.55 

12.11 

055 

1.12 

12  67 

0.25 

0.59 

16  24 

81  75 

0.18 

1.011 

3.81 

8.66 

492 

0.70 

2.48 

3  90 

6.<M 

0.49 

3.70 

25.73 

3.54 

0.63 

27  16 

80.4J) 

2.53 

4.18 

82.6.5 

8.41 

6.80 

4.13 

O.fiK 

83.11 

0.70 

1.19 

0.H3 

0.24 

4.98 

0.65 

2.88 

0.94  :    7.08 

1.07 

16.07 

12.10  '  88.88* 

3.01 

I  Cobtalalng  16  p«r  cent  nltrogesL 


>  CoutUulD);  2L28  per  c«nt  canfr«UKar. 
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^^^^^^—^                                     Table  IX  (continued).                            ^^^^^^^H 

^^^^^HH                                                                   TEORTABLG                                                                                               ^^^| 

fc.** 

•S^ 

w 

.J 

u 

1^1      1 

0  *^  **                  ^^^H 

^^^^^^^^               ABTIOI.SB. 

*  a 

1 

^ 

1° 

14 

.eg 

gjof               ■ 

s^ 

s&. 

^" 

£ir.^=            ■ 

^^M           MuBlironrns  (frefth) .  .    . 

ni.u 

2.57 

0.13 

1.05 

3.71 

0.R7 

0.76 

H 

^H                                (dried)  . 

17.54 

23.84 

1.21 

o.ritf 

34.5(1 

B.21 

7,05 

1:19            ■ 

^H           Truffle 

72  HO 

8.ftl 

0(12 

7.54 

7  93 

221 

1  :    1.0            ■ 

^^M                A]iplC8' 

m.r,s 

0.3a 

7.73 

5  17 

1.98 

0.81 

1:85,2            ■ 

^^1           Pciira 

83  03 

n.m 

.       , 

8  20 

854 

430 

(1M 

1:888            ■ 

^^M          Plums 

84.811 

0.40 

8.150 

4.(18 

434 

a.m 

1  :243            ■ 

^^M           PcQcIus  ........ 

80.03 

0.R5 

•       ■       • 

4  48 

7.17 

o.(m 

0  69 

1:19  3      __^ 

^^M           Apricots 

81.23 

0  4U 

.      .       > 

4  09 

fl.:i5 

5.27 

0  82 

1  :24g     ^^1 

^^M           ChiM'rioB 

80.20 

0  68 

•       •       • 

10,24 

1  17 

H.07 

0.73 

1:19.9     ^^B 

^^B            GriiprH 

78.17 

0  50 

14.3ft 

1  no 

8  60 

0  58 

1  :290     ^^M 

^^M           Slmwberriea 

87.00 

1.07 

0^45 

6.28 

0.4S 

2.S2 

0.81 

1:78           ■ 

^^^           Kusplicrries 

8«.31 

0  53 

3.95 

1  54 

5iM) 

0  49 

1  :  18  0            ■ 

^^H           BliicklicrricR 

86.41 

0.51 

4.44 

1  7ft 

5  21 

0.48 

1:14.5            ■ 

^^m           Mulberries 

84.71 

0  3fl 

•       ■       • 

9.19 

2  31 

0.91 

0.86 

1:87.1            ■ 

^^1           Wliortleberries 

78.30 

0,78 

.   .    . 

5.02 

0.«7 

12  39 

i.oa 

1  :   9.7           ■ 

^^H           Uodsfbcrries 

85  74 

0.47 

7  03 

1  40 

3  52 

0.42 

1:21.0           ■ 

^^H             ClllT:intS 

84.77 

0.51 

, 

ft.;i8 

0  1M> 

457 

0.72 

1  :  18.6           ■ 

^^M          Dried  upples 

82.42 

1.06 

41  81 

14.  OH 

5.  .TO 

1.96 

1:55.6           ■ 

^^H                       ixMirs 

2»4I 

2  07 

0  35 

2ft  13 

20.07 

686 

I  67 

1:29.1            ■ 

^^M                      prunes 

29  as 

2  55 

0..'i3 

42.ft5 

18.85 

1.43 

1  39      1    25.5            ■ 

^^m                      cherries 

49M 

2()7 

O*) 

31  23 

14.39 

0.61' 

1.63  1  1:222           ■ 

^^1                      rsisinn 

82.02 

2.42 

0.59 

54  50 

7.48 

1.78 

1.21 

1:200           ■ 

^^M                             tifr^ 

82.21  ' 

n.o«{ 

45.28 

2.96 

1  :   8.9           ■ 

^^B           Sweet  almonda 

6.39 

2418 

!f3«8 

.       .       i 

7.28 

6.56 

2.00 

1:  4.2           ■ 

^H           Wulnut 

4.68 

16  37 

62  80 

.       .       . 

7.89 

6.17 

2.08 

1:  7.9           ■ 

^^1           Hfl/.el-nut 

8.77 

15.fi2    66.47 

9.08 

8.28 

1.88 

1  :  8.0           ■ 

^^M           ('he8lniit«  (fresh)    .   .    . 

51  48 

5  48      1.37 

.       .       . 

88.34 

1.01 

1,72 

1:  7.S           ■ 

^^M           Ponuut 

0.60 

28.20    46.40 

.       -       . 

16.70 

•    ■    • 

8.«) 

■ 

^^^f           In  addition  to  miuiitaining  a  proper  proportion  bctwcrn  t.lie        H 

^H        various  ulimeiitary  prin(-i])l(>H,  it  is  necessiiry  tu  vary  the  articles        H 

^H        of  food  tlinmsolvfs,  othcrvviHc  tlioy  arc  liable  to  prove  nauseating.         H 

^^^B          By  kecpin^r  the  proportion r  of  the  above  table  in  view  it        H 

^^^^   will  lie  .seen  at  onee  that  if  a  man  wished  to  live  on  beef  ulone        H 

^H         he  would  be  obli^fed   t-o  ent   about   2  kiIof;ranimes   per  day  in         H 

^^^^order  to  get  a  sufficient  uuiuunt  of  iion-uitrogenous  food.     Of    ^^B 

^^^^^V               *  V1i«w||rMa  frultakU  contain  lowliUUon  from  .3  to  XI  t>or  cent  of  fr««  acid.                 ^^^H 

^^^^^^^^^^^^^B                                                                                                                                                     ^^^^^^^^^^1 
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itoes,  iu  order  to  get  enough  nitrogenous  food,  he  woiild  have 
to  eat  daily  8  kilogrammes.  No  human  stomach  could  prove 
equal  to  the  task  ol'  digesting  this  excess  of  material.  On  the 
other  hand,  it  is  to  he  noted  how  perfect  the  cumlnnation  of  the 
various  principles  is  iu  human  milk.  In  cows'  milk,  whicli  is 
nearest  in  composition  to  human  milU,  the  non-uitrogenous 
principles  are  deficient.  Hence,  the  important  practical  point 
that  when  ordering  milk  diet  for  a  i>aticnt  a  small  portion  of 
carhonac(Knis  food  (hiead,  rice,  or  sugar)  must  be  added  il'  the 
standard  of  health  shall  be  reached  or  maintiincd. 

Climate  has  probably  very  little  influence  upon  the  amoiuit 
of  food  reqiured  by  the  imUvidual.  The  actual  quantity  of  food 
consumed  \'aries  little  between  various  races  or  in  different  parts 
of  the  earth.  It  is  true,  however,  that  a  largor  proportion  of  fat 
is  required  in  cold  climates.  That  fatty  articles  of  food  rt-adily 
undergo  oxidation  and  furnish  a  large  amount  of  animal  heat  is 
proven  both  by  observation  and  exjieriment. 

The  albuminoid  proximate  princiiik's  of  the  food,  proteids, 
are  represented  by  the  nitrogenous  constituents  of  organic 
tissues.  These  are  the  vitellin  and  albumin  of  eggs,  albumin, 
fibrin,  globidin,  myosin,  syntonin,  and  otlier  nitrogenized  prin- 
ciples of  flesh  and  blood  ;  the  casein  of  milk,  the  ghiti^n,  fibrin, 
and  legumin  of  cereal  and  k'guminous  seeds  and  plants,  gelatin, 
and  chondrin. 

Fat  constitutes  an  integml  component  of  animal  tissue,  and 
is  found  in  abundance  as  a  constituent  of  nerve-tissue,  marrow, 
and  subcutiineous  connective  tissue.  In  food  it  is  represented 
especially  iu  the  fatty  tissue  of  meat,  the  yelk  of  eggs,  butter, 
etc. 

The  carbohydmtes  are  represented  especially  by  various 
products  of  the  vegetable  world,  as  sugar,  starch,  dextrin,  etc. 

Water  and  tlie  various  other  inorganic  proximat4'  princi- 
ples, chief  among  which  are  compounds  of  calcium,  sodium,  and 
potassium,  are  usually  found  in  sufficient  proportion  in  the  other 
ahmeutary  substances. 
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^^^f            The  food  should  be  taken  in  appropriate  qiuxn titles  and 

^V         pro^Knly  prepared.     A  larger  quantity  than  necessary  may  over- 

^H         tax  the  dif^estive  orojans  and  thus  yield  less  than  the  required 

^H         amount  of  nutritive  material  to  the  body. 

^H                  Physical  exertion   increases  the  con.sum[)tion  of  fatty  prin- 

^H         ciples.     Hence,  as  in  the  cases  of  the  athlete  or  [)rize-fii;liter  in 

^H         traininj^,  larger  quantities  of  tltese  principles  ai-e  required  to  keep 

^H         the  nntrition   of  the  bodv  at  the  standard  of  health.     Durintr 

^H          mental  work,  however,  less  carbohydrate  material  is  consumed 

^^^     than  during  physical  labor. 

^^^K            The  greater  consumption  of  carbohydrates  during  muscular 

^^^^     exercise  is  shown  by  the  following  tab!(%  ivhirli  gives  the  amounts 

^H         of  carbon  dio.vide  and  nitrogen  excreted  by  a   man  at  rest  and 

^H         during  labor ; — 

^H                                                         Tablr  X. 

CO,  Excroted. 

Mitrogan  EsmraMd.                 ^M 

^H          At  rest . 

^H          At  work     ...... 

912  gr.Mimiies 
1284 

30.3  gmmnies.          ^^^| 
36.3                           ^^B 

^^^V           In  youth  the  processes  of  combustion  (production  of  carbon       H 
^H        dioxide)  go  on  with  graitcr  rapidity  than  allcr  adult  life  is       H 
^H         reached.     For  this  reason  young  jK*rsons  rarely  get  fat,  tlie  fat-        ■ 
^H         producing  food  being  burnt  up  in  the  body  by  the  gr(>ater  meta-       H 
^^^_     bohc  activity  of  the  young  cell.     Hence,  fills  and  carliohydrates       H 
^^^1    should  form  a  larger  relative  proportion  in  the  diet  of  the  young       H 
^V        tkan  in  that  of  grown  }^rsons.                                                            H 
^H                 Low  external  temperature  causes  a  greater  and  more  rapid        H 
^H         consumption  of  fat  than  high  external  temi>erattue.     During        H 
^H         febrile  conditions,  however,  the  destruction  of  stored-up  fat  in  the        H 
^H        body — the  wasting  away — is  one  of  the  most  notabh^  jihenomena ;       H 
^H         hence  the  importance  of  supplying  fat  and  fat-producing  food       H 
^H         in  chronic  fc])rile  diseases.                                                                       H 
^^^^           "l)er  Mensch  i«t  was  er  m<,"  said  Ludwig  Feuerbach.*       H 

^^^^^^^^        ■  Uottbelt.  Kri'lhelt  uiul  UnaUtrbllchkelt  Ton  Standpaiikt  der  AhtbropoloKie,  p.  6.               ^^^M 
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Tlie  pungency  of  the  epigram  is  somewhat  lost  in  the  transla- 
tion, which  is,  literally,  "Man  is  what  he  eats."  The  intimate 
rt'latiouR  of  mcuUU,  moral,  and  phvf^ical  conditions  of  liealth  to 
the  quality  and  quantity  of  food  deserve  the  earnest  attention 
of  the  educated  physician  and  sanitarian. 


CLASSIFICATION   OF   FOODS. 

Foods  and  victuals  are  genendly  divided  into  foods  pro[>cr 
and  so-called  accessory  aliment.  The  da.ssihcation  is  not  exact, 
however,  as  the  latter,  which  arc  commonly  regarded  as  articles 
of  luxuiy,  may  under  certain  circumstances  become  necessities, 
and  hence  should  not  be  considered  as  forming  a  separate  class. 

Foods  are  either  of  animal  or  vegetahle  origin.  Those  de- 
rived from  animal  sources  are  milk,  the  llesh  of  animals,  birds, 
reptiles,  and  fish,  and  tlie  eggs  of  the  thrce  last  named. 

The  foods  derived  from  the  vegetahle  kingdom  comprise 
the  seeds  of  various  plants  (cereals,  legumes),  roots,  lirrhs,  ripe 
fruits,  the  fleshy  envelopes  of  various  seeds  (which  may  prop- 
erly be  classed  with  the  fniits),  and  various  fung^. 

There  are  also  in  common  use  a  number  of  beverages,  e.g.^ 
water,  alcoholic  liquors,  alkaloidal  infusions  (tea,  coffee,  cocoa), 
etc. 

In  addition,  a  number  of  substances  or  compounds  are  in 
common  use  as  condiments.  Their  function  is  either  to  render 
victuals  more  palutalile,  or  to  promote  dig<.'stion  and  assimilation. 
Vinegar,  mustard,  and  common  salt  are  fiimiliar  examples. 

FOODS   OF    ANIMAL   ORIGIN. 

MiJk. — Human  milk  is,  so  far  as  known,  the  one  perfect 
food  for  man  found  in  nature.  It  contains,  in  propM-  proportion, 
representatives  (J t' all  the  ilitiVrcnt  classes  uf  [inixiniute  principles 
necessary  to  nutrition.  One  hundred  parts  contain  about  2.5 
parts  of  proteids  (casein  and  albumin);  3.9  parts  of  fat  (butter); 
6.0  parts  of  sugar,  and  .5  oJ'  salts.  The  reaction  of  liuman 
milk  is  slightly  alkaline;  that  of  fresh  cows'  milk  is  neutral. 
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In  iiumun  milk  there  are  12.9  parts  of  solid  matter  to  87.1 
of  water,  while  in  cows'  milk  the  proportions  are:  Proteids,  4.0 
per  cent. ;  fats,  3.4  per  cent.;  sugar,  3.8  per  cent.;  salts,  0.6  per 
cent,  or  11.8  total  solids  and  88.2  water.' 

Of  the  solids  in  milk,  cows'  milk  contains  more  proteids, 
while  liuman  milk  is  richer  in  fats  and  sugar.  Hence,  in  using 
cows'  milk  as  a  substitute  for  human  milk  the  proteids  are  di- 
luted by  the  addition  of  water,  and  the  iion-nitrofjcnous  com- 
ponents incri-ased  by  adding  sugar  and,  under  some  circum- 
stances, fat  (cream). 

Cioats'  and  asses*  milk  are  sometimes  used  as  substitutes 
for  liuinan  milk,  but  they  do  not  approach  much  nearer  in  com- 
position to  the  latter  than  docs  cows'  milk. 

On  standing,  the  fatty  constituent  of  milk,  the  cream,  sepa- 
rates, and  on  account  of  its  less  specific  gravity  rises  to  the 
surface,  where  it  forms  a  layer  of  varying  thickness. 

After  standing  a  longer  interval  the  milk  undergoes  certain 
physical  and  chemical  changes.  I^actic  acid  is  formed  at  the 
exjK>nse  of  part  of  the  sugar  of  milk  (a  sort  of  fermentation 
taking  place),  and.  acting  upon  the  casein,  produces  coagulation. 
This  ifs  the  scwallcd  •'  bonny-chiblior."  When  the  fermentation 
continues,  especially  under  a  slightly  elevated  tompemture.  the 
solid  |K)rtion  becomes  condensed  (curd),  and  a  sweetish-acid, 
amber-colored  liquid,  the  whey,  separates.  The  curd,  after 
further  fermentation,  under  appropriate  treatment,  becomes 
converted  into  cheese. 

Whey  is  sometimes  used  alone  or  mixed  with  wine  afi  an 
artitlc  of  diet  for  the  sick. 

Butter  is  made  from  the  cream  by  prolonged  agitation  in  a 
chum.  The  fat-globules  adhere  to  each  other  and  form  a  soft, 
unctuous  mass,  of  a  yellowish  color,  solid  at  ordinary  tem- 
jM^ratures.  After  the  butter  is  all  removed  in  this  way  the 
Ixtlancc  of  the  cream  remains  in  the  chum  as  buttermilk.  This 
Is  an  article  of  considerable  nutritive  vulue,  although  its  excess 

>  Average  ot  a  uiitulxir  of  arialyii^s. 
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of  acid  renders  it  unsuitable  as  an  article  of  diet  in  many 
cases. 

The  specific  gravity  of  fresli  milk  should  not  be  below 
1030.  It  should,  liowcver,  be  borne  in  mind  that  the  richest 
milk  is  not  always  that  \vhich  has  the  hi*^ht'st  specific  gravity. 
In  fact,  a  sample  of  rich  milk,  contjiijaug  a  large  pro^jortion  of 
cream,  may  show,  when  tcsteil  with  the  lactometer,  a  lower 
specific  gravity  than  a  specimen  of  much  jioorer  milk.  Hence, 
the  lactometer,  although  a  useful  instrument  in  guarding  against 
excessive  dilution  of  the  milk  with  water,  i.s  not  a  \ory  trust- 
worthy guide  in  determining  the  quality  of  the  milk. 

Objections  are  often  urged  against  the  use  of  so-called 
"skim-milk,"  i.e.,  milk  from  which  the  cream  has  been  removed. 
In  some  cities  in  this  country  the  police,  or  rrpresentatives  of 
tlic  sanitary  authoiitics,  seize  and  confiscate  all  skim-milk  found 
in  possession  of  dealers.  There  appears  to  be  no  rational  basis 
for  the  opinion  held  by  many  that  skini-milk  is  not  a  pro|K?r 
and  useful  article  of  food.  Before  the  lactic-acid  fermentation 
has  takt'iii  place  it  differs  from  fresh  mUk  merely  in  tlie  liitty 
and  other  matters  removed  in  the  cream.  It  contains  nearly  nil 
of  the  proteids,  sugar,  and  salts  of  whole  milk,  and  may  l)e  used 
as  an  artirle  of  fooil  with  great  advantage  and  entire  safety.  In 
certain  diseased  states  it  is  of  exceptional  value  as  an  article  of 
diet.  The  sole  olijection  of  any  weight  to  skitn-inilk  is  tltat  it 
may  be  at  times  sold  fraudulently  as  fresh  milk.  Tliis  is,  }jow- 
cver,  a  question  of  little  sanitary  interest,  but  one  principally  of 
commercial  ethics. 

Milk  is  frequently  adultemted  by  the  a<ldition  of  water. 
More  deleterious  sxibstances  are  rarely  found.  An  exce.S8  of 
water  gives  the  milk  a  bluish  tinge  and  reduces  its  specific 
gravity.  The  adtlitirm  of  water  may  become  especially  dangerous 
by  introducing  tlio  virus  of  some  of  the  nrntc  infections  diseases. 
Thu.s.  the  lociili/.ed  e])idemic8  of  typhoid  and  scarlet  fevers  have, 
in  quite  a  numl>cr  of  instances,  been  traced  to  mixing  the  milk 
with  water  containing  the  poison  of  these  diseases.     It  should, 


98 


TEXT-BOOK    OP    HYGIENE, 


however,  be  stated  that  milk  whitli  contains  tlie  virus  of  typhoid 
fever  has  not  uecess;irily  been  adultnated  by  the  addition  of 
water.  The  poison  may  have  been  introduced  with  the  water 
used  in  wiishinj^  the  oiiii,  and  adliereil  to  the  sides  ol'  the  hitter. 
In  fillinjf  the  can  with  milk  a  |;ood  culture  medium  is  supplied 
in  whi<  li  tlie  typlioid  bacillus  fluurishes. 

It  has  hjng  Iteen  a  nioot<:d  question  whether  acute  or  chronic 
infectious  diseases  of  the  milk-;Lfi\  inj^  animal  may  be  conimuni- 
cat<'d  to  {MTsons  usin^  the  milk  of  such  animals.  Wliilc  tliere 
is  little  positive  knowlcdije  uimu  the  siibjcct,  it  would  seem 
prudent  to  avoid  the  use  of  milk  from  diseased  animals,  if  pos- 
sible, or  to  destroy  any  or^'aiiic  virus  the  milk  may  contain  by 
previously  boiliiif.,'-  the  milk.  After  tliornuf,di  boiliufj;  little  fear 
need  be  entertained  of  <:ommunicating  either  acute  or  chronic 
inli'ctious  diseases  tlirough  this  medium.  Demme  and  Utfel- 
mann  liave  reported  cases  which  seem  to  demonstrate  the  pos- 
sibility of  tnb(Tcidoiis  infection  through  tlie  medium  of  the  milk. 
Professor  liang,  of  C'oiK;nhaj.jen,  hiis  recently  made  a  series  of 
experiments  and  observations  which  has  led  him  to  the  con- 
clusion that  the  milk  of  tuberculous  cows  and  tuberculous 
women,  in  which  tliere  are  no  lesions  in  the  mammary  gland, 
only  exceptionally  contains  the  contat^ium.  Proiessor  Ban«^  at 
the  sanje  time,  however,  points  out  that  the  milk  from  tubercu- 
lous udders  is  extremely  dangerous,  and  that  the  tubercle  bacilli 
are  to  be  found  not  only  in  the  milk  itself,  but  in  the  cream, 
buttermilk,  and  butter  made  from  it;  and  that  such  milk  is 
sometimes  infe<"tiv<'  by  ingestion,  even  after  exposure  to  6;i°  C!. 
of  heat,  and  by  injection  into  tlie  j)erituneal  cavity  atler  exposure 
to  80''  C. 

The  infwtinnsness  of  tlie  milk  of  cows  suffering  from 
splenic  fever  (mil/i)nind,  anthrax)  lias  lu'en  proven  by  liollinger 
and  Feser.  Anthmx  bacilh  have  been  found  m  such  milk  by 
Chambrelent  and  Moussons. 

The  agency  of  milk  in  the  spread  of  scarlet  fever  is  well 
rec(^ized,  but  the  manner  in  which  the  contagium  gained 
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to  the  milk  was  not  well  understood.  Recently,  liowever, 
an  incident  happened  in  England  which  seems  to  prove  a  close 
connection  between  tliis  widespread  and  fatal  disease  and  a  dis- 
order in  the  milk  cattle.  The  evidence  in  suppurt  of  this  view  is 
as  follows ;  Mr.  W.  II.  Power,  of  the  English  Local  Cioveminent 
Board,  was  detailed  to  investigate  certain  ontbreaks  of  scarlet 
fever  wliich  seemed  to  have  especial  relation  to  the  milk-.supply 
from  a  particular  dairy-farm.  Upon  inspection  this  dairy  was 
found  to  be  in  excellent  sanitjiry  condition  as  rcfrards  elcanliness, 
water-supply,  sewerage,  etc.,  and  for  a  time  coiisitJernblf  iHlHculty 
was  exfjerienced  in  locating  the  cause  of  the  outbreaks.  Im- 
probable as  it  may  at  tirst  sight  appear,  it  seems  to  have  been 
incontestably  established  that  the  epidemics  of  scJirlatina  were 
due  to  the  use  of  milk  obtained  from  cows  attacked  by  a  peculiar 
disease  manifested  by  a  vesicidar  eni])tion  followed  by  ulceration 
of  the  udder.  The  chain  of  circumstances  connecting  the  dis- 
ease in  the  cows  with  the  outbreaks  (tf  scarlet  fever  in  certain 
districts  in  London,  supplied  with  milk  from  the  diseased  cows, 
was  so  strongly  forged  by  the  able  investigator,  into  who.sc  hands 
the  work  had  been  committed  by  the  authorities,  that  hardly  a 
doubt  can  exist  that  the  one  disease  owed  its  origin  to  the  other. 

The  pathological  evidence  furnisbed  by  Dr.  Klein  lends 
strong  support  to  the  view  that  the  Ileiulon  cow  disease  and 
scarlet  fever  are  intimately  related  to  each  other.  A  bacterial 
organism  was  found  in  the  material  from  the  ulcerated  udders 
of  the  sick  cows,  which  presents  similar  characters  to  a  micro- 
coccus found  by  the  .same  observer  in  the  lilood  of  scarlet-fever 
patients.  These  results  retpiire  more  extended  investigations 
before  they  can  be  unreservedly  accepted. 

The  milk  of  cows  fed  u{)on  t!ie  refuse  of  breweries  and  dis- 
tilleries— "swill-milk" — is  believed  by  many  physicians  to  be 
unwhoh;some.  If  so,  it  is,  probably,  only  by  reason  of  the  un- 
favorable hygienic  conditions  under  which  the  animals  are  kept. 
If  the  stables  are  clean,  dry,  and  well  ventilated,  and  the  ani- 
mals receive  plenty  of  fresh  air  and   exercise,  swill-fed  cows 
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should  juruduce  as  nutritious  milk  as  wJien  they  are  fed  U{)on 
different  food.  Much  of  the  present  agitation  against  "swill- 
niilk"  is  more  jirompted  by  political  dc-mugogism  than  by 
scientific-  kinnvleilge. 

The  milk  of  animals  suffering  I'roni  ocrt^iin  diseases  is  often 
dangerous  to  health.  In  some  of  the  Westem  and  Southern 
United  States,  cows  are  not  infrequently  atUu^ked  by  an  acute 
febrile  disease  culled  "  the  trembles,"  from  one  of  the  proinint;nt 
symi)toms.  The  milk  of  cows  sufiering  Ironi  this  disease  |>ro- 
duces  severe  gastro-intestinal  disorder,  collapse,  fever,  etc.,  iu 
the  cons\mier.  This  disease,  called  "  niilk-sickncss,"  is  fatal  in* 
a  pretty  largt^  proiiortiun  of  cases.  It  is  said  that  the  flesh  of 
animals  witli  "the  trembles"  will,  if  eaten,  products  similar  dan- 
gerous eti'ects.  A  lute  writer  (iJr.  Beach,  of  Ohio)  estimate's 
that  25  jjer  cent,  of  the  Western  pioneers  and  their  families 
died  of  this  disease. 

For  the  ready  determination  of  the  (luulity  of  milk,  instru- 
ments known  as  hiotosetjpes,  lactometers,  and  creamonieters  are 
used.  Th(!  lactosco|x;  indicates  the  opacity  of  the  milk,  upon 
wliich  the  proportion  of  cream  deix.'nds.  One  convenient  mod- 
ification of  the  lactosco|)e  is  the  liUle  instrument  termed  the 
pioscope.  This  consists  of  a  disk  about  6i  centimetres  in  diam- 
eter, witli  a  slight  depression  in  the  centre.  A  little  milk  i» 
placed  iu  the  depression  ami  covered  with  a  glass  disk,  clear 
in  the  centre  and  opaque  around  tlie  border,  which  is  divided 
into  six  divisions  of  different  shades,  varying  from  white  to 
dark  gray.  The  quality  of  tlie  milk  is  marked  upon  the 
division  whose  color  corresponds  with  that  of  the  milk  iu 
the  centre. 

A  better,  but  still  not  ver\'  accurate,  indicator  of  the  quality 
of  the  milk  is  the  creamomcter.  This  consists  of  a  cylindrical 
glass  vessel  witli  the  upper  half  divided  up  into  hundredths. 
The  glass  is  filled  up  to  the  zero  mark  with  milk,  and  allf)wed 
to  stand  until  all  the  cream  has  separated.  The  thickness  of 
this  layer  is  then  read  off  on  the  scale.     In  ChevaUier'e  instru- 
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Tnont,  10  per  cent,  of  cream  is  the  minimum  proportion  that 
should  be  fumisJied  by  the  milk. 

The  specific  gravity,  which  is  a  fair  guide  to  the  quality  of 
the  milk,  with  the  reservations  above  mentioned,  is  measured  by 
means  of  tlie  lactometer  or  lactodensimetcr.  The  specific 
gravity  of  good  cows'  milk  should  not  be  less  than  1029. 

In  order  to  prevent  the  rapid  fermentation  of  milk  various 
methods  of  preservation  have  been  adopted.  The  fuldition  of 
alkalies,  or  antiseptics,  retards  the  lactic-acid  fermentation,  wliile 
the  abstraction  of  a  portion  of 
the  water  and  addition  of  sugar 
(condensed  milk)  preserves  it 
for  an  indefinite  time.  The 
.mere  addition  of  water  restores 
it  to  nearly  its  original  condition. 

Tt/rotoxiron  in  Milk. — Tliis 
substance,  first  found  in  jioison- 
ous  cheese,  and  later  in  milk,  ice- 
cream, custards,  et-c.,  is  believed 
by  Professor  Vauglian  to  be  the 
ca\i8c  of  true  cholera  infantum, 
and  many  of  the  clinical  phe- 
nom<Mia  of  Uiis  disease  lend 
strong  support  to  sucli  a  view. 
The  conditions  under  which  the 
poison  i-s  develojK'd  have  not  yet 
been  sufficiently  studied  to  enable  correct  conclusions  to  be  drawn. 

Butter. — Butter  is  of  especial  value  as  food  on  account  of 
the  large  amotuit  of  easily  digestible  fat  wliich  it  contains.  It  is 
almost  always  u.scd  as  accessory  to  other  articles  of  food,  to  ren- 
der them  7Tiore  palatable.  ^\'hen  pure  and  fresh,  it  is  one  of  the 
most  delicious  of  creature  comforts.  It  soon  luidergoes  the 
butyric-aci<l  fcrmen tuition,  however,  becoming  "rancid,"  as  it  is 
termed,  when  it  is  imfit  for  food. 

The  great  demand  for  butter  and  its  consequent  high  price 
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have  led  to  its  extensive  sophistication.  Butter  is  now  very 
largely  substituted  by  an  artificial  product  termed  oleo-margarine, 
or  butterine.  This  artificial  butter  is  made  from  beef-suet  by  the 
foUowin;^  process :  Fresh  beef-fat  is  melted  at  as  low  a  temperature 
as  possible,  never  liigber  than  52°  to  53°  C.  [12<>°  to  128°  F.]. 
All  membrane  and  tissue  arc  then  removed,  and  tin;  resulting 
clear  fat  is  put  into  presses,  where  the  stearine  ia  extracted. 
The  hquid  fat,  free  from  tissue,  and  with  nearly  all  its  stearine 
removed,  is  known  as  "olco-marf^arine  oil."  The  next  step 
in  the  process  is  "cluiniing."  The  oil  is  allowed,  to  run  into 
chums  containing  milk  and  a  small  quantity  of  coloring 
material  (annatto),  where,  by  means  of  rapidly-revolving  pad- 
dles, it  is  cliurned  for  about  an  hour.  When  this  part  of  the 
process  is  complete,  the  substance  is  drawn  off  from  the 
bottom  of  the  churn  into  cracked  ice.  When  cool  it  is  taken 
from  the  ice,  mixed  with  a  proper  quantity  of  salt,  and  is  then 
worked  like  butter  and  put  into  firkins  for  the  market.  It  is 
also  molded  into  attractive  jirints  in  imitation  of  dairy-butter.' 
When  the  materials  from  which  oleo-margarine  is  made  are 
8weet  and  clean,  and  when  the  process  of  manufacture  is  prop- 
erly conducted,  the  resulting  product  is  an  entirely  harmless 
article,  and  proliably  differs  very  little  in  nutritive  value  from 
butter  itself. 

Cheese — The  value  of  cheese  as  a  food  depends  upon  the 
large  amount  of  proteids  and  fat  wliich  it  contains.  The  rich 
varieties  of  cheese,  such  as  Fromage  de  Brie  and  Roquefort,  con- 
tain on  an  average  35  per  cent,  of  fat  and  27  per  cent,  of  proteid 
compounds.  Parmesan  contains  only  about  18  per  cent,  of  fat 
and  nearly  40  |)er  cent,  of  proteids,  while  Edam  and  Cheshire 
cheese,  whicli  may  Ik?  considenxl  as  standing  about  midway 
between  the  above,  contain  30  ]kt  cent,  of  fat  and  nearly  28 
\>ex  cent,  of  proteids.  From  these  figures  it  appears  tliat  cheese 
is  one  of  the  most  nutritious  aliments  obtjiinablo,  but  it  cannot 


•  nr.  W.  K.  Nrwton,  Fifth  Annual  Report  at  the  BUt«  UoftrU  uf  Hekltb  of  New  Jenajr, 
1881,  p.  Vfl, 


FOODS   OF   ANIMAL   ORIGIN. 


103 


be  eaten  in  large  quantities  at  a  time,  as  it  is  exceedingly  liable 
to  cause  disturbances  of  the  digestive  organs.  The  constipating 
property  of  cheese  is  well  known  to  the  public. 

The  relative  value  of  different  kinds  of  cheese  in  alimentary 
principles  is  given  in  the  followhig  tiible:— 


Table  XI. 

Kind  oy  cdeksk. 

Proleiilg 
(per  cwnt.). 

FaU 
(percent). 

(pet  cent.). 

Halts 
(percent). 

Cheshire 

2t.B8 

27.4C 

5.S9 

5.01 

Edam 

24.07 

30.2fi 

4.48 

4.91 

Holland 

29.48 

26.71 

2.27 

4.62 

Roquefort 

27.fi9 

33.44 

3.15 

5.35 

Ncufchatel 

17.44 

40.80 

5.21 

2.05 

Parmesan  ...... 

41.19 

19.52 

1.18 

6.31 

Cheese  is  not  often  adultcratcfl.  The  only  articles  used 
witli  success  in  its  sophistication  arc  lard  and  oleo-margarine, 
which  are  incorporated  with  the  casein  dunng  the  process  of 
maiiufiicture.  It  sometimes  undergoes  chemical  changes  which 
Tender  it  intensely  poisonous  when  eaten. 

Prof.  V.  C.  Vaughan,  of  the  University  of  Michigan,  has 
ascertained  that  the  substance  causing  tlie  poisonous  symptoms 
is  a  chemical  compound  termed  by  him  tyrotoxicon.  This 
same  poison  has  also  been  found  by  Professor  Vaughan  and 
other  chemists  in  icocream  and  fresh  milk,  which  produced 
poisonous  symptoms  when  consumed.  The  poison  is  supjiosed 
to  be  a  ptomaine  produced  by  the  agency  of  a  micro-organism, 
which  has,  hovvevt;r,  not  yet  been  i.sohit(>d. 

Meat. — The  flesh  of  mammals,  reptiles,  birds,  fish,  and 
invertebrate  animals  is  used  as  food  by  man.  Falck'  has  classi- 
fied the  varieties  of  animals  which  furnish  food  to  the  inhabitants 
of  Europe.  There  are  47  varieties  of  the  mammalian  class, 
105  of  birds,  7  of  amphibia,  110  of  fish,  and  58  of  invertebrates. 

•  Dm  rioiiich,  GemeinTetatnindllches  H  Andbncb  dar  WiaMnacbaf  Uloben  and  Pniktlachen 
nelachkonde. 
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Meat  is  the  most  important  source  of  proteids  in  the  food. 
In  the  more  commonly  used  varieties  of  meat  the  proteids  and 
fats  constitute  from  25  to  50  per  cent,  of  the  entire  bulk,  the 
])roj)ortion  dcpc-iidiiif^  largely  upon  fhr  af,'e  of  the  animal  and  its 
bodily  condition.  Tiie  ibllowin^  tsible  sliows  the  inftm-nee  of 
these  two  factors  upon  the  relative  proportions  of  the  fats  and 
proteids  contained  in  tlie  meat: — 

tablr  xn.» 


Modcrati'lj'  fat  beef 
Loan  l)eef  .     .    .     . 

Veftl 

Very  fiit  mutton 
Flit  pork     .     .     .     . 
Loan  pork  .     .     .     . 

Uiire 

Lean  chicken  .     .    . 


Protelda  (percent), 


21.39 
20.54 
10.  S8 
14.80 
14.54 
19.91 
23.34 
19.72 


Fad  (percent.). 


5.19 
1.78 
7.41 
36.89 
37.34 
0.81 
1.13 
1.42 


The  flesh  of  animals,  which  is  neutral  in  reaction  immedi- 
ately after  death,  soon  becomes  acid  in  consequence  of  the 
formation  of  lactic  acid.  The  acid,  artinR  upon  the  sarcolemraa 
and  the  musctdar  fibre,  renders  it  softer  and  more  easily  |)er- 
mealile  by  finids  wln-n  eoukiug,  and  more  susceptible  to  the 
action  of  the  gastric  juice  when  the  meat  is  taken  into  the 
stomach. 

Certain  kinds  of  meat — mutton  and  venison,  for  example — 
are  often  kept  so  lonfj  before  beinrj  eaten  that  a  considemble 
degree  of  jnitrrfaction  has  taken  place  wlien  tliey  are  brought 
ujMjn  tlie  table.  The  wisdom  of  this  practice  is  questionable 
from  a  hyjjienic  point  of  view. 

Meat  is  sometimes  eaten  raw,  l)ut  it  is  usually  first  cooked. 
The  methods  of  cookinj^  in  general  use  are  l)oiling,  frying, 
roasting,  broiling,  antl  baking.     By  either  of  these  methods  of 


•  AbrUpid  from  r.n«liliirh ;  artlrln  "Flelsrh"  In  RealenoyclnpieUie  d.  gee.  H«UkiU)d% 
ToLtr,  p.  SiO.    PuUer  dcUiUi  wUI  be  (ouikI  in  Tablo  VUI, 
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cooking,  when  propprly  carried  out,  the  nutritious  properties  of 
the  meat  are  preservc?d,  and  it  is  rendered  digestible.  The 
cidinary  art  deserves  the  closest  attention  of  students  of  hygiene. 
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Kliwl   Wllti'l 
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Willi  It  prnAt  <)c«l  of  rnllili." 
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any  other  animnlj;.  The  triciiinse  are  found  in  two  forms,  one, 
the  mature  form,  inhabiting  the  intestinal  <anal.  The  immature 
form,  or  muscle  trichinae,  are  found  in  striped  muscle,  coiled  into 
spirals  and  encysted  in  a  fibrous  ca[)sule.  Tlicy  fj^ain  access  to 
their  host  in  the  followuig  manner:  Flesh  containing  living 
trichinae  is  taken  into  the  stomach,  where  the  muscular  tissue 
and  the  fibrous  envelope  are  dissolved,  and  the  inclosed  worms 
set  free.  These  mature  in  the  intestinal  canal,  where  sexual 
reproduction  tiikes  pliue,  aiul  the  young  embryos  j«iss  through 
the  intestinal  walls  and  otlun*  tissues  until  the}'  become  imbedded 
in  striated  muscle,  l^ocalized  epidemics  of  trichinosis  have 
been  reported  in  this  country  and  Euroix\  and  in  nearly  every 
instance  the  source  of  the  disease  has  been  traced  to  the  inges- 
tion of  uncooked  pork.  Meat  known  to  be  tridiinous  should 
not  be  used  unless  in  times  of  great  scarcity.  It  may,  however, 
be  rendered  innocuous  by  thorough  cooking.  A  temperature 
of  60°  to  70"  (I4(P  to  lti()°  F.)  destroys  the  life  of  tlie  parasite 
and  renders  tlie  meat  safe.  On  arcdunt  of  tht?  frequent  occur- 
rence of  trichinsL'  in  pork,  tliis  meat  sliould  never  be  eat(*n  unless 
thoroughly  cooked.  It  has  been  ascertained  that  salted  and 
smoked  pork  is  not  free  from  danger,  as  the  parasites  are  not 
killed  in  tlie  process  of  curing  the  meat.  Hence,  ham  and 
sausage  shoidd  not  be  eaten  raw,  as  the  danger  from  tliese 
articles  is  almost  equally  as  great  as  J'rom  trcsh  pork. 

CystlverciiH  rrllufofni,  the  transition  form  of  one  variety  of 
ta])c-worm,  and  which  is  the  parasite  in  measly  ])ork,  may  also 
gain  entrance  to  tlif  human  body,  and,  failing  to  undergo  devel- 
opment, cause  very  serious  lesions  of  vacrious  organs  and  tissues. 
The  frequency  of  tape-worm  is  evidence  that  pork  is  often  thus 
diseased. 

The  use  of  pirtially  decayed  meat  or  fish  has  often  been 
the  cause  of  serious  or  fatal  illness.  Sometimes  the  illness  par- 
takes of  the  character  of  septic  infection.  In  these  cases  it  is 
probable  that  the  morbid  process  is  due  to  the  action  of  the 
organisms  of  putrefaction.     In  other  cases  the  symptoms  are 
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widely  different,  These  cases  liave  lioen  the  source  of  much 
perplexity  to  physicians  and  toxicologists  until  very  recently. 
Within  the  past  six  years,  however,  Selmi,  Husemann,  Brouardel, 
Casali,  and  others  liave  drawn  attention  to  certain  intensely 
poisonous  <liemical  compounds  found  in  decomposing  flesh,  and 
which  have  been  named  by  S<^lmi  itfomtdnes.  While  there  is 
still  much  uncertainty  concerning  the  nature  of  these  compounds, 
it  seems  pretty  well  established  that  when  flesh  underjjoes  de- 
comiwsition,  in  th<*  absence  of  oxyji^^on,  certain  unstable  chemical 
combinations  arc  Ibrmed  \vhi(Ji  act  as  violent  poisons.  Selmi, 
follo\v(>d  by  most  toxicolopjists,  believes  these  compounds  to  be 
alkaloids^  analogous  to  the  vegetable  alkaloids,  such  as  mor[>hinc, 
atropine,  etc.  Casali,  on  the  other  hand,  disa^ees  with  this 
opinion,  and  behoves  the  ptomaines  to  he  amido  compounds. 
Husemann  regards  C'asali's  hypothesis  as  plausible,  inasmuch  as 
the  formation  of  amido  com])oinid8  in  animal  and  vegetable 
bodies  during  decomposition  is  well  established. 

The  form  of  poisoning  due  to  the  organisms  of  putrefaction 
is  not  infrequent.  An  extensive  outbreak  of  this  nature  occurred 
at  Andelfingen,  in  SwitsK?iland,  in  1839.  A  musical  festival 
was  held,  at  which  there  were  over  TOO  present.  Out  of  these 
444  were  suddenly  attacked  by  violent  gastro-enteric  and  nervous 
symptoms.  Ten  of  the  patients  died.  The  illness  was  traced  to 
roast  veal,  which  had  been  kept  in  a  warm  place  for  two  days 
after  roasting,  and  which  was  probably  in  a  state  of  partial 
decomposition. 

The  class  of  cases  which  seem  more  probably  due  to  the 
action  of  ptomaines  or  related  poisons,  have  been  frequently 
observed  after  eating  sausages  or  canned  meats.  Sausage  poi- 
soning is  not  rarely  observed  in  Germany.  It  has  been  ascer^ 
tabled  that  the  internal  portions  of  the  sausage  are  the  most 
poisonous.  It  is  supposed  that  the  ptomaines,  which  are  fopned 
in  the  absence  of  oxygen,  are  the  active  agents  in  the  pro- 
duction of  the  train  of  symptoms.  Poisoning  by  canned  meat 
seems  to  be  due  to  a  similar  poison. 
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Ill  July,  1885,  an  outbreak  of  disease,  due  to  eating  un- 
wholesome beef,  was  caused  at  Moracnce,  Illinois.  Chemical 
examination  of  specimens  of  the  meat  showed  the  presence  of 
an  alkaloidal  body,  which  was  believed  to  be  a  ptomaine,  but  its 
nature  was  not  dcitinitcly  determined. 

Fish,  oysters,  crabs,  and  lobsters  frequently  give  rise  to 
sjrmptoms  of  poisoning.  In  most  of  these  cases  the  poisoning 
is  probably  due  to  partial  decomposition,  but  it  is  a  well-known 
fact  that  oysters  and  rmbs  are  inifit  for  food  at  certain  sciisons. 
iSome  persons,  however,  are  subji.Tts  ol'  a  peculiar  idiosyncrasy, 
in  consequence  of  which  shell-fish  always  produce  ccrUiin  un- 
pleasant symptoms,  among  which  nettle-rash  and  a  choleraic 
attack  are  most  prominent. 

That  form  of  fish-poisoning  known  among  the  Spaniards 
in  the  West  Indies  as  sifjnatera  is,  however,  very  grave.  The 
mortality  is  large,  and  in  many  cases  death  succeeds  rapidly 
upon  the  attiu-k.  The  symptoms  are  as  follow:  Sometimes 
suddenly,  sometimes  prrr«Hled  by  dizziness  antl  indistinct  vision, 
great  prostmtion  and  paralysis  occur.  Ollen  dcfitli  follows  the 
onset  of  the  symptoms  in  two  and  three  hours;  exceptionally  in 
less  than  twenty  minutes.  In  most  cases  consciousness  is  totally 
lost;  in  others  it  ixTsists,  with  interruptions,  until  death.  Sensa- 
tion and  the  powers  of  speech  iuid  deglutition  iiiil.  The  jaw- 
muscles  become  paralyzed,  the  pidse  is  slowed,  and  the  tem- 
perature diminished.  There  is  sometimes  vomiting,  but  no 
purging.  The  secretion  of  the  kidneys  is  also  checked.  Dr. 
McSherry  states'  that  he  has  seen  all  these  sjTniitoms  produced 
by  eating  oysters,  lobsters,  and  crabs  unseasonably. 

In  Russia  a  form  of  poisoning  has  often  been  observed 
which  H'sults  from  eating  salted  sturgeon.  In  the  fresh  state 
these  fish  are  perfectly  wholesome,  but  wlicn  salted  and  eaten 
raw  they  produc*';  a  very  faUd  Ulness.  The  mortality  is  said  to 
reach  50  per  cent,  of  those  attacked.  No  cases  traceable  to 
this  cause  have  been  observed  in  this  country. 

*  Health  and  Uow  to  Proiuote  It,  p.  Ml 
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It  has  been  shown,  beyond  question,  that  the  flesh  of  beeves 
8ufferin«j,  wlieii  killed,  from  sjilenic  lever,  wUl  produce  tliis 
disease  in  the  human  subjcet. 

In  IH74  an  exten.sive  and  violent  outbreak  of  an  acute 
disease,  ehamcterized  by  vornitin*^  tuid  purjLfin^,  icver  and  dizzi- 
ness, occurred  at  Middelbury;,  in  llollauil.  Three  huiulrcd  and 
forty-nine  persons  were  attacked,  of  wlioni  (J  died.  Tin-  out- 
break was  traced  to  eating  liver-sausa«i;e  (licberwurst),  in  which 
the  characteristic  bacillus  of  splenic  fever  was  (bund  on  micro- 
scopic exaniiiiatiun.  In  July,  1877,  an  outbreak  of  choleraic 
disease,  from  eatin|Lj  carbuncular  meat,  occurred  in  the  town  of 
Wurzcn.  In  the  latter  cpidenuc  the  bacillus  of  splenic  lever 
{/iiin'fins  (UifhrartM)  was  found  in  the  intestinal  canal  and  in  the 
blood  of  those  attacked. 

In  Detniold,  in  Germany,  an  outbreak  of  violent  gastro- 
intestinal iriHammation,  accompani<Hl  by  liigh  li-ver,  occurred. 
Among  the  150  per.sons  atUicked  3  died.  The  di.seasc  was 
traced  to  eating  th<*  meat  of  a  cow  surt'ering,  before  death, 
from  pleurisy  (]»robably  pleuro-pticunioiiiii).  In  view  of  the 
somewhat  extensive  prevalence  of  this  disease  among  cattle  in 
this  country  at  the  present  time,  the  record  of  tliis  outbreak  may 
suggest  to  sanitary  autliorities  some  measures  for  the  prevention 
of  similar  epidemics  on  this  side  of  the  Atlantic. 

lu  July,  1880,  7*2  jx-rsons  who  had  eaten  of  certain  beef 
and  ham-sandwiches  in  Welbeck,  England,  were  attiicked  by 
choleraic  diarrhcea;  4  of  the  cases  died.  Inflammatiun  of  the 
lungs  aiul  small  intestines  were  the  most  prominent  pathological 
conditions  found  post-mortem.  The  smuller  b!ood-vess»-[s  of  the 
kidneys  were  filled  with  finger-shaped  bacilli,  which,  when  cul- 
tivated and  inoculated  into  guinea-pigs,  mttj,  and  white  mice, 
jiroduced  similar  pathological  conditions.  At  Nottingham, 
England,  in  IHSl,  a  number  of  jiersons  were  attacked  by  a 
similar  train  of  symptoms  after  eating  baked  pork.  One  case 
terminatixl  fatally  out  of  the  15  attacked.  It  is  uncertain 
whether  th<'   meat  in  these  two  instances  was  from  diseased 
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animals  or  whether  it  had  undergone  partial  decomposition. 
The  former  is  the  more  probable  supposition,  although  the 
organisms  found  were  neither  those  of  splenic  fever  nor  swine 
plaj[>;ue,  but  resembled  those  of  symptomatic  anthrax  (bhuk  leg 
or  black  quarter). 

Whether  tlie  flesh  of  tuberculous  animals  can  communicate 
tuberculosis  to  tlte  consumer  is  still  an  unsettled  question. 
Foreign  veterinarians  and  hygienists  who  have  studied  the 
question  incline  to  tlie  \  lew  that  there  is  danger  of  such  trans- 
mission. At  the  Inteniiational  Sanitary  Congress  of  1883,  at 
Brussels,  the  subject  was  discussed^  and  M.  Lydtin,  the  chief 
veterinary  surgeon  of  the  Grand  Duchy  ol*  Hadeji,  submitted 
the  following  propositions,  which  wen;  adopted  by  the  Congress: 

1.  That  tlic  fli-sh  anil  viscera  of  tuberculous  animals  may 
be  iised  as  food,  provided  the  disease  is  only  commencing,  the 
lesions  extending  but  to  a  small  part  of  the  body,  the  lymphatic 
glands  being  still  heahhy;  provided  the  tulx? re le  centres  have 
not  undergone  soltcning,  and  provided  the  carcass  is  well  nour- 
ished and  the  iiesh  presents  the  characters  of  meat  of  the  first 
quahty.  2.  That  the  flesh  of  animals  showing  very  pronounced 
tuberculous  infection  should  be  saturated  with  p'troleum,  and 
afterward  burned  under  tlie  direction  of  tin*  police.  3.  That  the 
milk  from  cows  afticted  with  pulmonary  phthisis,  or  suspected  of 
having  it,  should  not  be  consimied  Ijy  niiin  or  other  animals, 
and  the  sale  of  it  should  be  strictly  i)rohtbiLe<b 

The  congress  for  the  stu<ly  of  tuberculosis,  which  met  in 
Paris  in  1888,  adopted  resolutions  of  a  more  decidi-d  chamcter 
against  the  use  of  meat  and  milk  Irom  tuberculous  animals. 

Certain  animals  can  devour  with  ijnpunity  substances 
which  are  intens<-ly  poisonous  to  human  Iwings.  The  flesh  of 
the  animals  may  be  impregnated  with  these  poisons,  and  cause 
serious  and  fatal  illness  in  p-rsons  partaking  of  it.  In  this  way 
may,  |)erhaps,  be  explained  the  cases  of  p«)isoning  sometimes 
following  the  eating  of  partridges  and  other  birds. 

The  preveutiou  of  disease  from  tainted  meat  is  one  of  the 
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most  important,  problems  of  public  hygiene.  Food  animals 
should  be  inspected  by  qualified  insjHJctors  before  slaughtering, 
to  exclude  animals  suffering  from  diseases  that  would  vitiate  the 
meat.  When  the  meat  is  exposed  for  sak-  upon  the  dealer's 
stall  it  should  be  again  inspected,  and  all  found  unfit  for  use  as 
food  confiscated  and  destroyed.  Meat,  in  which  the  presence 
of  tricliinre  or  other  parasites  is  suspected,  should  be  examined 
microscopically.' 

Eijgft. — Altliough  eggs  contain  a  large  amount  of  the  pro- 
teid  and  latty  alimentary  principles,'  their  value  as  food  has 
probably  been  greatly  overrated.  The  savory  taste  and  ready 
digestibility  of  eggs  lias,  however,  rendered  them  a  popular 
article  of  food.  For  obvious  reasons,  the  eggs  of  the  common 
barn-yard  fowl  are  most  frequently  uscd^  those  of  ducks  and 
geese  being  far  inferior  in  flavor  to  the  first  named,  and  being 
likewise  less  easily  obtamed. 

The  method  of  cooking  eggs  is  generally  supposed  to  have 
considerable  influence  u^wn  their  digestibility.  According  to 
Dr.  Beaumont's  exi>eriments  made  on  Alexis  St.  Martin,  raw 
eggs  are  digested  in  one  and  a  half  to  two  liours,  fresh-roasted 
in  two  hours  and  fiflcen  minutes,  soft-boiled  or  poached  in  three 
hours,  and  hard-boiled  or  fried  in  tliree  and  a  lialf  hours.  These 
experiments  are,  however,  of  very  little  vahie  as  a  basis  for 
general  conclusions.  It  is  probable  that  a  hard-boiled  v^^  is 
quite  as  easily  digested  in  the  healthy  stomach  as  a  raw  one,  if 
care  be  taken  to  masticati^  it  well  and  I'at  bread  witli  it,  so  that 
it  is  introduced  into  the  stomach  in  a  finely-divided  state. 

Eggs  readily  undergo  putrelkction,  when  sulpluiretted 
hydrogen  is  formed  in  them  in  large  quantities.  Wlien  tliis 
has  tiiken  place  they  are  manifestly  unfit  to  be  used  as  food. 


>  Tbe  prevention  of  the  diseMM  of  anliDAla  by  National  and  Htatp  nathoiitlcH  fai  one  ut 
the  mmt  loKical  aiul  tlmrouKli-KoInK  meaiix  of  preTcntlne  diseaM  from  unwlinlesonu-  meat.  The 
Aiaerieiin  Public  Hralth  Asiwiclatioii  li:i)«  for  vonic  yrarx  ilcvcited  consiilrralili!  altrnllon  to  tlio 
iDTeatlKatlon  of  tlie  ilbeasi-.A  of  aniitialt.  arid  ^loa^^  for  their  (trerviilinn.  The  Iiepartincnt  of 
the  Interior  of  iliv  National  noreriinivnt  has  rikewL<i«  made  the  dlMaseaof  cattle  and  bogv  a 
tnbjact  of  study  nml  piilili»hcd  Home  raluahle  report*  Uiereon. 

•  Bee  aiialyil*  in  Table  VUL 
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Breml. — The  various  cereal  grains,  when  ground  into  flour, 
are  used  in  muldng  bread.  The  flours  of  wheat,  rye,  barley, 
buckwheat,  and  Indian  corn  are  ahnost  exelusivt-ly  used  in  bnnid- 
making.  Tlie  bran  or  cortical  portion  ol'gniin  contains  a  larf,'fr 
percentage  of  proteid  principles  than  the  white  hiternal  portion; 
hence,  flours  made  from  the  whole  grain  (bniu-flour,  Cimliam 
flour)  if  finely  groinid  are  more  iiutritiims  tlian  tlie  white  flours. 
Tlie  latter  are,  however,  more  di«?estible,  and  henre  furnish  a 
larger  proportion  of  nutriment,  because  the  priinijiles  contained 
in  white  flours  are  absorbed  and  assimilated  to  a  greater  degree. 

Good  bread  should  be  light,  porous,  and  well  baked.  Tlie 
lightness  and  porosity  are  due  to  carbon-dioxitle  gas  imprisoned 
in  cavities  of  tlie  dougli  during  the  process  of  bread-making. 
By  adding  yeast  to  the  dough  a  fermentation  is  ciiused  in  the 
latter,  in  consequence  of  whicli  a  portion  of  the  starch  is  con- 
verted into  sugar,  and  then  into  nlcoliol  and  carbon  dioxide. 
During  the  process  of  mixing  the  dough  the  entire  mass  becomes 
permeated  by  the  gas,  whicli,  on  heating,  expands  and  leaves 
the  numerous  large  and  small  cavities  tlirougliout  the  lonf  which 
indicate  pro[)erly-made  bread. 

Instead  of  yeast  some  jhtsous  use  leaven,  which  is  simply 
a  portion  of  fermenting  dough,  saved  from  previous  baking.  A 
small  (quantity  of  this  added  to  a  mass  of  dough  starts  up  the 
fermentation  in  a  similar  manner  to  that  of  yeast. 

The  production  of  carbon  dioxide  l)y  fermentalion  in  the 
dough  goes  on  at  the  expense  of  part  of  the  starch.  It  has 
been  proiwsed,  therelbre,  to  supply  the  carlwn  dioxide  from 
without,  thus  saving  the  entire  amount  of  the  carbohydrates 
present  in  the  flour.  This  is  accom])lished  in  two  ways — 
Hrst,  by  the  use  of  some  alkaline  carbonate  or  bicarbonate 
(bicarbonate'  of  sodium,  carbonate  of  ammonium),  the  carbon 
dioxide  being  set  free  on  the  application  of  heat ;  or,  secondly, 
by  forcing  the  gas,  previously  prepared,  into  the  dough  by  means 
of  machinery. 
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Flour  is  not  infrequently  adulkrated  with  chalk,  gypsum, 
pipe-clay,  and  similar  articles.  Tlicse  are  easily  detected  by 
adding  a  mineral  acid,  which  produces  effervescence  when  it 
comes  in  contact  with  the  alkahuc  carbonate  used  as  adulterant. 
Potato-  and  bean-  meals  are  also  used  as  adulterants  of  tlie  higher 
grades  of  flour.  Bakers  often  mix  alum  with  inferior  grades  of 
flour.  This  imparts  a  greater  degree  of  whiteness  to  the  bread, 
and,  in  addition,  enables  it  to  retain  a  large  proportion  of  water, 
thereby  increasing  the  weight  of  the  loaf 

Formerly  diseased  grain  (ergotized  rye)  often  caused  out- 
breaks of  disease  when  the  flour  made  from  the  diseased  grain 
was  used  in  bread-making.  At  the  present  time  such  accidents 
rarely  occur.  In  some  parts  of  Italy  it  is  said  that  an  endemic 
disease — pellagra — is  caused  by  the  consumption  of  diseased 
Indian  corn.  The  evidence  in  favor  of  this  view  is,  however, 
not  unquestioned. 

Potatoes  and  rico  are  often  used  with  satisfaction  as  substi- 
tutes for  bread.  They  both  contam  a  large  proportion  of  carbo- 
hydmtes.  Indian  corn  (hominy)  and  oatmeal  are  likewise 
wholesome  and  nutritious  foods  of  tliis  class. 

The  leguminous  seeds  (beans,  peas,  lentils)  funiish  a  food 
containing  a  large  percentage  of  proteids.  According  to  the 
analyses  of  KoDuig '  the  average  composition  of  the  most  fre- 
quently used  legumes  in  the  dried  condition  is  as  follows : — 

Table  XIII. 


BevM. 

Fe«a. 

XisntUs. 

;arouiid-oula.* 

Water,  per  cent.     .     .     . 
Solids,  per  cetit.      .     .     . 

13.6 
86.4 

14.3 
85.t 

12.5 
87.6 

6.5 
93.5 

Proteid8,  per  cent.      .     . 

Fata 

Carbohyrlrates,  per  cent. 
Cellulose,  i>er  cent.     .     . 
Ash 

23.1 
2.3 

53.f. 
3.9 
8.5 

22.6 
1.7 

53.2 
5.5 
2.7 

24.8 

1.9 
54.7) 

3.0 ; 

2.5 

28.2 
46.4 

15.7 

8.2 

*  Di«  Heii*olillchcn  Nahriinir*  nnil  Opniisninlttfl.  U.  p.  VR. 

*  Tbe  Amerkviui  pva-iiut,  tfau  (ruit  or  iiul  u(  .lrucA<i  /tj/poycea. 
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Beans,  peas,  and  lentils  are  olTteu  added  to  other  articles  of 
food  with  advantage.  In  recent  years  an  important  article  of 
food  for  amiies  has  been  made  of  various  legumes  ground  into 
flour  and  mixed  witli  liU,  dried  and  powdered  meat,  salt,  and 
spice.  This  constitutes  the  so-c;ill( 'd  "  Erbswurst," or  |K'a-saus}ige, 
wliich  formed  such  an  important  part  ol'tiie  dietjiry  of  the  German 
army  in  the  Franco-German  war  of  1871.  Bean-  and  pea-  meals 
are  also  used  sometimes  as  additions  to  other  flours  ui  bread- 
making.  The  dried  h'gumiuoiis  fruits  cannot  be  used  as  regular 
articles  of  diet,  liowever,  as  they  soon  pall  upon  the  taste,  and 
produce  indigestion,  nausea,  and  other  intestinal  derangements. 

Green  Ve(jetaliles. — The  plants  usually  classed  together  as 
"  vc^gctables,"  the  products  of  the  market-garden  or  truck-l'arm, 
comprise  cabbages,  turnips,  parsnips,  onions,  beets,  carrots, 
tomatoes,  lettuce,  green  peas  and  beans,  and  similar  articles. 
They  all  contain  a  large  proportion  of  water,  a  variable  projwr- 
tion  of  sugar,  and  a  small  percentage  of  proteid  princijiles. 
Much  of  their  palatabihiy  and  digestibility  de^jend  upon  the 
methods  by  A\'liich  they  arc  prepared  for  the  tiible.  All  garden 
vegetables  should  be  used  soon  after  being  gathered,  as  they 
rapidly  undergo  decomposition,  and  are  liable  to  produce 
derangements  of  the  digestive  organs  if  used  under  these 
conditions. 

Fruits  and  nuts  generally  contain  large  quantities  of  sugar 
and  fatit.  They  form  agreealih*  additions  to  other  articles  of 
diet,  but  arc  insufficient  to  sustain  life.  The  use  of  fruits  usually 
produces  copious  intestinal  evacuations,  and  they  are,  therefore, 
esjjecially  to  be  recommended  to  persons  of  sedcntarj'  occupations, 
in  whom  torpidity  of  the  bowels  is  so  frequently  present 

Condi iiient^. — Various  aromatic  herbs  and  seeds  are  used 
as  additions  to  other  articles  of  food,  to  increase  their  sapidity 
and  to  promote  a  larger  flow  of  saliva  and  gastric  juice,  and  so 
assist  digestion.  Mustard,  pepjjer,  allspice,  and  vinegar  are  the 
princi[)al  condiments.  Within  certain  limits  they  are  not  in- 
jurious, but  the  t<'nden(y   in  the  usc^  of  all   stimulants  is  to 
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exceed  a  healthful  limit,     ('ondiments,  as  well  as  other  stimu- 
lants, should  be  used  in  moderation. 

COOKING. 

Much  more  attention  tlmu  is  generally  given  should  be  jmid 
by  physicians  to  the  culinary  art.  The  manner  in  wliich  (binl  is 
cooked  has  no  little  influence  upon  its  digestibility.  There  can 
be  no  question  that  the  extreme  prcviilence  of  functional  indi- 
gestion in  this  country  is  almost  exclusively  dependent  upon  bad 
cooking. 

The  various  methods  of  cooking  are  boiling,  frying,  roast- 
ing, broiling,  and  baking.  By  either  of  these  methods  food  can 
be  cooked  so  as  to  be  ])alata1)lr'  as  \\  r>ll  as  digestible  ;  on  the  other 
hand,  the  choicest  article  can  be  utterly  spoiled  and  rendered 
unfit  to  be  taken  into  tjie  human  stomach.  It  depends,  therefore, 
not  so  much  upon  the  method  of  cooking,  as  upon  the  knowledge 
and  art  of  the  cook. 

BoiU/tg. — Meats  of  all  kjnd.s  are  rendered  tender  and  di- 
gestible by  boiling.  In  order  to  retain  the  flavor  of  meat,  the 
water  should  be  boiling  when  the  meat  is  put  into  it.  By  the 
heat  of  the  boiling  water  the  albumen  on  the  outside  of  the 
meat  is  coagidated  and  the  juices  and  flavor  retained  within. 
After  a  few  minutes  the  temi^erature  of  the  water  should  be  rc- 
duce>d  to  71°  to  77°  C.  (1G0°  to  170°  R),  and  maintained  at  that 
height  until  the  meat  is  tender.  By  this  process  a  much  more 
savory  piece  of  beef,  mutton,  or  fowl  can  be  obtained  thaTi  where 
the  meat  is  put  into  cold  water  and  thus  gradually  la-atcd.  The 
latter  method  is,  however,  the  proper  one  to  be  followed  when 
good  soup  or  broth  Ls  desired. 

In  boiling  vegetables,  as  much  care  is  necessary  as  in  boil- 
ing meat  or  tish.  Potatoes  and  rice  should  be  steamed,  rather 
than  boiled. 

The  difficulty  of  obtaining  a  good  cup  of  coffee,  especially 
in  the  northern  portion  of  the  United  Statc>s,  illustrates  the  pre- 
vailing ignorance  upon  one  of  the  simplest  points  in  the  art  of 
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cooking.  Coffee  should  never  be  served  in  the  form  of  a  de- 
coction; that  is  to  say,  it  should  never  be  boiled.  Properly  made 
it  is  an  infusion,  like  tea,  which  no  one  ever  thinks  of  boiling. 
The  difference  between  an  infusion  (especially  if  made  by  jkt- 
colation)  and  a  decoction  of  coffee  can  only  he  a[)preciated  by 
those  who  have  enjoyed  tlie  one  and  endured  the  other. 

Frying. — Frjiug,  if  in'oj>erly  done,  is  really  nothing  less 
nor  more  than  boiling  in  oil  or  fluid  fat  of  some  kind.  Olive- 
oil  is  preli'rable,  but  is  not  essential ;  butter,  bec'i-dripj)ings,  lard, 
or  probably  cotton-sccd  oil  may  be  substituted  for  it  without 
disadvantage.  The  principle  of  frying  depends  upon  the  fact 
that  the  temperatvue  of  oil  can  be  raised  to  such  a  height  as  to 
proiluce  instant  coagulation  of  the  surliice  of  meat,  fisli,  or  otlier 
object  immersed  in  it  while  hot;  this  film  of  coagulated  albu- 
men imprisons  the  juices  and  flavors  of  the  meat  or  fish,  and  pre- 
vents the  iiit  entering  and  soaking  tlic  fibres  with  grease.  Small 
fish  or  birds,  pro^jerly  fried,  are  justly  regarded  as  delicacies  by 
connoisseurs,  but  tlie  pruccss  of  satin-nting  these  objects  with  fat 
while  gradually  heating  them  produces  a  dish  tliat  is  any  tiling 
rather  than  grateful  to  the  palate,  or  conducive  to  good  digestion. 

Roasting. — The  fame  of  '^the  roast  beef  of  Old  England" 
has  jmssed  into  song,  but,  at  the  present  day,  beef  and  other 
meats  are  rarely  roasted,  either  in  this  country  or  abroad.  As 
Sir  Henry  Thompson  well  exinessrs  it,'  "the  joint,  which  for- 
merly turned  in  a  current  of  fresh  air  before  a  well-made  fire,  is 
now  half  stiffed  in  a  close  atmosphere  of  its  own  vapors,  very 
much  to  the  destruction  of  the  cliaracteristie  Havor  of  a  roast." 
It  is  probable  that  the  old  method  of  roasting  b(»forc  an  open  fire 
produced  not  only  the  most  savory,  but  likewise  the  most  nu- 
tritious Hnd  digestible,  meat.  It  is  much  to  be  regretted  tliat  the 
process  has  fallen  so  greatly  intf)  disuse. 

Broiling  and  Baking. — These  methods  of  cooking  are 
modifications  of  the  process  of  roasting.  Meats  or  fish,  car^ 
fuUy  broiled  or  baked,  preserve  their  natuiiil  juices  and  flavors 

•  Food  nail  KeedluR,  p.  45.    Loodon,  IWa 
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to  a  orreat  extent,  and-rotain  their  dij^^cstibility  and  nutritions 
properties.  Of  all  nu'tiiods  of  cooking  tlu'st'  arc  proliatily  best 
known  and  most  satisfactorily  applied  in  this  country.' 

ALIMENTARY    BKVERAGES. 

The  alimentary  beverages  may  be  divided  into  two  classes, 
— those  de])euding  for  their  effects  upon  the  alcohol  they  contain, 
and  those  whose  active  principles  reside  in  certain  ulkaloids. 
They  are  used  chiefly  as  dif^'pstive  and  nervous  stinndnnts, 

BEVERAGES    CONTAINING    ALCOHOL. 

Th<*  ])hysiologiciil  action  of  alcohol  lias  be<'n  pretty  fully 
worked  out  by  Binz  and  his  pupils,  and  by  other  experimenters. 
From  these  researches,  it  appesirs  that  the  first  effect  of  taking 
alcohol,  sufficiently  diluted,  into  the  stomach,  is  to  increase  the 
flow  of  the  saliva  and  gastric  juice.  This  effect  is  probably  re- 
flex, and  results  from  a  stimulation  of  nerv(>  terminatifms  in  the 
stomach.  The  alcohol  is  rajtidly  absorbed,  and  is  carried  in  the 
blood,  without  luidergoing  chemical  change,  to  the  nervous 
centres,  lungs,  and  tissues  generally.  In  the  brain  the  alcohol 
probably  enters  into  combination  with  t!ie  niu'vous  tissue, 
modifying  the  normal  activity  of  the  various  centres,  either 
increasing  the  activity,  if  the  alcohol  is  in  small  quantity  (stim- 
ulating ettect),  or  diminishing  it  if  in  larger  quantity  (depressing 
ettect),  or  entirely  suspending  the  activity  of  the  centres,  if  in 
sufficiently  large  quantity  (iKjralyzing  ettect). 

Alcohol  stimulates  the  vasodilator  nerves,  causing  dilata- 
tion of  the  smaller  vessels;  in  consequence  of  this  the  blood  is 
largely  sent  to  tin;  periphery  of  the  body  ;  the  blood-pressure 
diminishes,  and  h<  iit-r:u!iation  is  increased.  At  the  same  time 
a  i»ortion  of  the  alcohol  is  ustnl  up  in  the  lungs  in  the  produc- 
tion of  animal  heat,  thus  economizing  the  expenditure  of  fats 

"  Every  gne  Intereotctl  In  tlio  |»n>pt;r  aiiptlratinti  of  llio  primlpleii  "f  cookery  Bhoiild 
Htnily  Hio  l-iniiih  pHif  ri«i.-»y  of  the  Ani'Tlcan  l'ul>lic  Hr.iHli  A»sKicl»lioii,  liy  Mary  Hliiinan  Al>el, 
npoii  "rracttoal,  KonltBry,  and  Kconoiiilo  enoklnR."  Tliiii  little  Xmnk  c»i»  hv  nlitniiietl  of  Dr.  L 
A.  W<M»on,  H«'crirtury,  Comuiril.  N.  H. ;  prire,  25  oento.  Hee,  also,  lui  c»8ny  on  '"Tlie  Art  of  Cook- 
ing," liy  Edward  Alkinaon,  LUO.,  In  Popalar  Bcleucu  Monthly,  NoTemtMr,  ISM. 
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and  proteids,  and  actiii;,'  ns  a  true  rcsfiiratory  food.  Alcohol 
does  not  contrilmte  tiutritive  material  to  tlic  body;  it  only  per- 
mits that  which  is  stored  up  to  be  saved  for  otlicr  uses,  by  fur- 
nishing easily-oxidi/ahle  (eombustible)  inateiial  for  carrying  on 
the  respiratory  process,  and  supplying  animal  heat. 

During  the  use  of  alrnlinl  tlic  excretion  of  urea  is  dimin- 
ished. This  shows  that  waste  of  tissue  is  retarded  in  the 
body. 

Regarding  the  statement  nfsonie  authorities  that  alcohol  does 
not  undergo  any  change  in  the  body,  but  is  excreted  unchanged,- 
Binz  asserts'  that  alcohol  appears  in  the  urine  only  Avhen 
exceptionally  large  quantities  have  been  tiiken,  and  then  in  very 
small  proportion.  It  is  not  excreted  by  the  lungs,  the  ]x*culiar 
odor  of  the  breath  being  due  not  to  the  alcohol,  but  to  the 
volatile  aromatic  ether,  which  is  oxidized  with  greater  difficulty* 
and  so  escapes  unchanged. 

White  alcoliol  produces  subjectively  an  agreeable  sensation 
of  warmth  in  the  stomach  and  on  the  surlace  of  the  body,  the 
bodily  temperature  is  not  raised.  The  subjective  sensation  is 
due  to  the  dilatation  of  the  blood-vessels  and  the  sudden  hj-per- 
semia  of  those  parts. 

During  fevers  and  other  exhausting  diseases,  alcohol  is 
invaluable  to  prevent  waste  of  tissue  and  susbtin  the  strength. 
It  does  not  act  merely  as  a  stimulant  to  the  circulation  and 
nervous  system,  but,  as  above  pointed  out,  saves  the  more  stable 
compounds  by  furnishing  a  readily  oxidizable  respinitorv  fond. 

AMion  taken  in  small  doses  by  henltliy  persons,  alcohol 
diminishes  the  temi)cmture  by  increasing  hcat-mdiation.  When 
large  quantities  are  taken,  the  bodily  temjieratun-  is  ifduced  by 
diminishing  heat  ])roduction,  as  well  as  by  increased  radiation. 
This  is  shown  in  the  condition  known  as  dead-drunkenness,  in 
which  the  temperature  is  sometimes  depressed  as  much  as  20°  F. 
below  the  normal.  C'ases  in  wliich  the  temperature  sank  to  75**, 
78.8°,  and  83°  F.  have  been  reported,  with  recoveiy  in  all  cases. 

*  RoaleocyolopBilie  d.  g««.  HeUk.,  BiL  I,  p.  ISl 
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The  constant  use  of  alcohol  produces  in  all  the  organs  an 
excess  of  (•oTviK'f:tive  tissue,  followed  liy  fatty  degeneration  and 
the  condition  known  as  cirrhosis.  The  organs  most  freqiieutly 
affected  are  the  stomach,  liver,  and  kidneys.  Serious  pathological 
alterations  also  occur  in  the  circulatory,  respiratory,  and  nervous 
systems. 

Alcohol  is  not  necessary  to  persons  in  good  health.  Prob- 
ably most  persons,  regardless  of  tlieir  state  of  healtli,  cio  better 
without  it.  Its  liabitual  use  in  the  form  of  strong  liquors  is 
to  be  unreservedly  condemned.  The  lighter  wines  an<l  malt 
liquors,  if  obtiu'ned  piue,  may  be  consiuned  in  moderate  quanti- 
ties without  ill  effects.  Even  in  these  forms,  liowever,  the  use 
of  alcohol  should  be  discouraged  or,  perhaps,  prohibited  in  the 
young. 

Neitlier  in  hot  nor  in  cold  climates  is  alcohol  necessary  to 
the  preservation  of  health,  and  its  motleratc  use  even  produces 
more  injury  than  benefit.  The  Polar  voyager  atid  the  East 
India  merchant  arc  alike  better  off  without  alcohol  than  with  it. 

It  has  long  been  a  prevalent  belief  that  tlie  use  of  alcohol 
enables  persons  to  withstand  fatigue  better  than  where  no  alcohol 
is  used.  A  large  amomit  of  concurrent  testimony;  absolutely 
negatives  this  lieliefV 

The  predisposition  to  many  diseases  is  greatly  increased  by 
the  habituivl  use  of  alcohol.  .Snn-stroke,  the  acute  infectious 
diseases,  and  many  local  organic  affections  attack,  by  preference, 
the  intemperate.  A  recent  collective  investigation  by  the  British 
Medical  Association  brought  out  the  fact  tluit  cruujjous  ]>neu- 
monia  is  vastly  more  fatal  among  the  intemi)ei-ate  tlian  among 
those  who  abstained  from  the  use  of  alcoholic  hquors. 

A  further  investigation  by  Baer  has  shown  that  tlie average 
expecUition  of  life  among  users  and  dealers  in  alcoholic  litpiurs 
is  very  mucli  shortened.  The  following  table  gives  a  coujpara- 
tive  view  of  the  exinxtation  of  life  in  those  who  abstained  from 
and  those  who  used  alcohol: — 

•  aee  Parke*'  Hygiene,  ith  ed.,  roL  I.  pp.  SlS-Ur. 
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EXPBCTATION   OF   MFK, 


Age. 

AbrtMinera. 

Alcohol  U»er». 

At  25 

32.08  years. 
25.92       " 
19.92       " 
14.45       " 
9.U2       " 

26.23  years. 
20.01       " 

"35 

"45 

15.19      " 

"55 

ll.lfl      " 

"65 

«,04       " 

•  Table  XV  shows  the  jufluenee  of  alcohol  iii>ou  the  mortality 
from  various  diseases : — 

Tablk  XV. 


Oenoral  Male  Pono- 
UUou  (per  cent.). 

Alcnbol  Venilen 
(percent.}. 

Hmiii  ilisense 

Tubcrcnlo.sis 

I'lieiimonin  iiiid  pleuritis      .... 

Honrt  discfise 

Kiiliiey  clise.a.se 

Siiictcle  ..• 

11.77 
30..'if> 

9.<;:{ 
i.4(; 

1.40 

2.99 

2,49 

22.49 

14.43 

3r,.67 

11.44 

3.29 

2.11 

4.02 

Cniicer 

3.70 

Oldnge      .               

1.05 

Alcohol  as  a  hovorn^e  is  consumed  in  the  various  forms  of 
spirits,  wines,  and  fermented  liquors.  Tlie  varieties  of  spirits 
most  freriueiitly  used  are  brandy,  whisky,  rum,  and  gin.  They 
are  all  procnifd  by  distillation. 

Brandy  is  distilled  from  fcrmenlrd  fjrape-juice,  and  has  a 
cliaracteristic  aromatic  flavor,  ^^'hen  pure  and  niellowcul  with 
age  it  is  the  most  ;2jrateful  to  tlic  pdat^?  of  uU  distilled  spirits. 

Whisky  is  distilled  from  barley,  rye,  oats,  com,  or  potatoes. 
Each  of  these  has  a  |x?euliar  flavor,  dei)endin«;  upon  tlie  par- 
ticular volatile  etlier  farmed  durini;  tlie  distilhition.  Rye-,  barley-, 
and  com-  whiskies  are  almost  exclusively  used  in  this  country. 
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Rum  is  distilled  from  molasses,  and  is  a  favorite  ingredient 
in  hot  punches.  It  is  often  used  with  milk,  eggs,  and  su{L,^r,  in 
the  preparation  of  eggnog,  a  highly-nutritious,  stimulating  drink, 
which  is  often  prescribed  witii  great  benefit  in  acute  and  chronic 
wasting  diseases. 

Gin  is  an  ardent  distilled  spirit,  flavored  with  oil  of  juniper. 
It  has  a  widely-spread  popular  reputation  as  a  cure  for  ki<lney 
diseases,  but  is  prol»al>ly  olh'ucr  responsible  for  the  production 
of  these  diseases  than  for  their  cure. 

All  of  the  abov(>mentioiio<l  lirpiors  contain  from  40  to  60 
per  cent,  of  alcohol,  and  should  always  be  diluted  before  being 
taken  into  the  stomach,  in  order  to  prevent  the  local  imtant 
effects  of  the  alenlml  u]>oii  the  gastric  mucous  nu-mbnine. 

Wine  is  the  product  of  the  alcoliolic  fcrineiitation  of  the 
saccharine  constituents  of  fniits.  Wine  is  usually  derived  from 
the  grape,  though  other  fruits  may  also  furnish  it.  The  stronger 
wines  (sherry,  port,  ma<leira)  contain  from  16  to  25  per  cent, 
of  alcohol.  The  lighter  wines  (hock,  red  and  white  Bordeaux 
and  Burgundy  wines,  champagnes)  contain  from  6  to  15  ix-r 
cent,  of  alcohol.  Some  also  contain  considerable  free  carbonic 
acid  (sparkling  wines),  of  wliicli  tlic  cham])agnes  are  tyix-s.  The 
red  and  wliite  Bordeaux  and  Rhine  wines  are  probably  the 
least  objectionable  of  these  l)everages  for  habitual  use.  They 
contain  sufficient  alcohol  to  be  lightly  stinndant,  have  a  pleasant 
acid  flavor,  and  are  least  likely  to  produce  the  Iwid  effects  which 
usually  follow  in  the  wake  of  the  habitual  use  of  the  stronger 
wines  or  ardent  spirits. 

Preference  slundd  he  given  to  the  wines  of  domestic  manu- 
facture,  on  account  of  the  grt^at  probability  of  adultemtion  of  the 
favorite  bmnds  of  foreign  wines.  Many  of  the  California,  Vir- 
ginia, New  York,  and  Ohio  wines  compare  very  favorably  in 
flavor  with  those  imported  from  abroad.  The  more  reasonable 
cost  of  these  domestic  wines  is  also  a  point  in  their  favor. 

Cider  is  the  fermented  juice  of  ap])les.  It  frequently  pro- 
duces ini  pleasant  gastric  and  intestinal  disturbances  when  drunk, 
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on  ruToiuit  of  tlie  large  quantity  of  malic  acid  contained  in  it. 
Altliouglj  it  is  usually  ranked  as  a  ^^  teni^xirance  drink,"  it  is 
quite  capable  of  causing  intoxication  when  cousumed  in  large 
quantities. 

Beer  is  the  fermented  extract  of  barley,  mixed  with  a 
decoction  of  hops  and  boiled.  It  should  be  prepared  only  of 
malt,  hops,  yeast,  and  water,  and  should  contuiu  from  3  to 
4  per  cent,  of  alcohol,  5  to  6  per  cent,  of  extract  of  malt 
and  hops,  2  to  4  \)er  cent,  of  lactic  and  acetic  acids,  and  from 
I  to  ^  per  cent,  of  carbonic  acid.  This  ideal  is,  how- 
ever, rarely  attained  in  the  article  sold  by  the  liquor  dealer. 
Numerous  adulterations  ai-e  practiced  on  the  unsusjK'cting  con- 
simier.  The  hops  an^  frequently  substituted  by  aloes,  calamus, 
and  ginger,  or  by  tin*  more  deleterious  picric  acid  (»r  iiicrotoxin. 
The  rich  brown  color,  sweetness,  body,  and  creamy  foam  are 
produced  by  caramel  and  glycerin.  The  more  expensive  barley- 
malt  is  substituted  by  starch  and  rice,  or  graiw-sugar  and 
molasses. 

Ale.  porter,  and  brown-stout  are  merely  varieties  of  lx?er — 
some  containing  more  sugar,  othei*s  more  extmtrtive  matter. 

Beer  and  its  correlatives  have  considerable  dietetic  value, 
owing  not  merely  to  the  alcohol  tliey  i-ontain,  but  Iarg(>ly  to  the 
sugar  and  acids  entering  into  their  composition.  When  used  to 
excess  they  often  cause  a  considerable  accumulation  of  fat. 

Kurays  is  the  national  beverage  of  the  nnnindic  tribes  of 
Tartary.  It  consists  of  the  milk  of  mates  wliidi  has  urulergonc 
fermentation,  partly  lactic  aiul  paitly  aliuholic  in  character. 
Recently  it  has  becti  introducc^d  into  Kurojie  and  also  into  this 
country,  where  it  is  made  of  cows'  milk.  It  is  a  palatable, 
nutritious  stimulant,  and  is  often  very  useful  as  a  dietetic  article 
in  disease. 

Kefyr  is  a  product  of  the  fermentation  of  milk  which  l)ear8 
some  resemblance  to  kumjs.  The  following  table  (Tal)le  XVI) 
gives  a  comimrative  view  of  the  composition  of  true  kumys,  the 
same  prepared  from  cows'  milk,  and  kcfyr : — 


ALKALOIDAL   BEVERAGES. 


Table  XVI. 


Ttop  KamyB 

Cow»'MllkKuniyi> 

Kefyr 

(percent.). 

(percent.). 

(percent,). 

Proteids , 

2.20 

2.35 

3.12 

Fats       

2.12 

2.07 

1.95 

Sugar     

1.53 

1.81 

1.62 

Lactic  acid 

0.90 

0.40 

0.83 

Alcohol 

1.72 

1.90 

2.10 

CO, 

0.85 

0.80 

0.92 

THE   ALKALOIDAL   BEVERAGES. 

Tho  virtues  of  the  alkaloidal  beverages  depend  upon  certain 
alkaloids  which  diftcr  verj'  little  in  their  chemical  comiwsition 
or  physiolof^ical  cfFoots,  and  upon  certain  volatile  aromatic  con- 
stituents of  tlie  various  articles  used.  The  principal  articles 
employed  in  the  preparation  of  these  beverages  are  coffee,  tea, 
chocolate,  mate,  and  coca.  It  is  estimated  that  5()0,(H)0,000 
people  drink  coffee,  100,000,000  tea,  50,000,000  chocolate, 
15,000,000  mate  or  Paraguay  tea,  and  10,000,000  coca.  All 
of  these  are  active  nervous  stimulants  and  retarders  of  tissue- 
waste.  They  are  all  liable  to  produce  serious  fimctional  dis- 
turbances of  the  nervous,  digestive,  and  circulatory  systems  if 
used  to  excess.  vVnfemia,  digestive  derangements,  constipation, 
pale,  sallow  coniploxion,  loss  ol'  appetite,  disturbed  sleep,  nervous 
headaches  and  neiu'iilgias  arc  the  most  marked  of  tliese  effects. 

On  the  other  hand,  when  taken  in  moderate  quantity,  the 
alkaloidal  beverages  enable  the  consumer  to  withstinid  cold, 
fatigue,  and  hunger;  the)-  promptly  remove  the  sensation  of 
hunger,  and  diffu.se  a  glow  of  exhilaration  throughout  the  body. 

Coffee. — Coffee  is  the  ripe  fruit ^seed)  of  the  Coffea  Arahica, 
a  native  of  Arabia  and  Eastern  Africa,  but  now  cultivated  in 
other  tropical  regions  of  the  world.  The  fruit  consists  of  two 
flat-convex  beans,  the  flat  surfaces  of  which  are  apposed  to  each 
other.  These  are  enclosed  in  a  fibrous  envelope  which  is  some- 
times used  as  a  cheap  substitute  for  the  coffee-bean. 

The  beverage,  coffee,  is  an  infusion  of  the  roasted  and 
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ground  l)can  in  hot.  wattr.  Its  virtues  depend  upon  the  alkaloid, 
caffein,  and  an  aromatic  oil.  The  latter,  beiiij,'  volatile,  is  driven 
off  by  long-continued  heat.  I  lent;* ;  boiled  <:ofFce  lacks  tlie 
grateful  aroma  of  that  which  is  made  by  simply  infusing  the 
ground  beau  in  hot  water. 

Tlie  great  demand  for  coffee  and  its  comparatively  high 
price  have  caused  it  to  be  extensively  adidterated  and  substituted 
by  other  natural  and  artificial  products.  Artificial  coffee-beans 
have  been  made  of  c\n\,  doiigli,  or  extract  of  cfiicory,  rolnied 
to  imitate  the  natural  bean.  Tlic  fraud  is  easily  detected  by 
placing  the  Ijeans  in  water,  wlien  the  artificial  product  soon  falls 
to  pieccH,  while  the  natural  beans  undergo  no  change  of  shape 
or  consistence. 

Ground  coffee  as  found  in  tlte  stores  is  usually  adulterated. 
The  materials  used  for  sophistication  are:  The  groiuids  of  coffee 
previously  used,  the  roasted  root  of  chicory,  acorns,  rye  or  barley, 
carrots,  sunfiower-secds,  caramel,  aiul  a  nnml>er  of  articles  of 
similar  value,  generally  liarmless. 

Tctt. — The  plants  whi(  h  furnish  the  tea-leaves  are  natives 
of  China,  Indo-China,  and  Japan.  The  t*'a-leavcs  contain  a 
crystalline  alkaloid,  thein,  identical  in  composition  and  proper- 
ties with  caffein.  The  various  sorts  fif  tt'a  fotnid  in  the  market 
(green  and  black  teas,  etc.)  <litt'er  only  in  the  relative  |)ro]>ortiou 
of  tannin  and  thein  contained  in  each.  The  aromatic  principle 
also  varies  somewhat  in  the  diflerent  sorts. 

Tea  is  adultemted  to  quite  as  great  an  extent  as  coffee,  the 
leaves  of  various  plants  bearing  more  or  less  resemblanre  to  tea- 
leaves  being  adile<l  to  tlie  latter.  Much  of  the  tea  found  in  the 
market  is  colored  artificially  with  Prussian  blue  and  iron  oxide. 
These  ad<litions  are  harmless,  as  they  are  not  soluble  in  water. 

nhncohttr. — ('ocoa,  from  wliich  chocolate  is  derived,  is 
widely  different  in  composition  from  lea  and  coffee.  In  addi- 
tion to  it8  active  principle,  thcobromin,  which  is  identical  with 
caifein  and  thein,  it  contains  nearly  50  jier  cent,  of  fat,  which 
renders  it  an  article  of  high  nutritive  value. 


TOBACCO. 
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Mate,  or  Paraguay  tea,  guarana,  and  coca  are  used  to  a 
considerable  extent  in  some  parts  af  South  America  as  substi- 
tutes for  coffee  and  tea.  Their  composition  is  not  well  known, 
but  their  effects  are  believed  to  depend  upon  alkaloidal  princi- 
ples similar  to  caffein  and  thein. 


TOBACCO. 

Closely  connected  with  the  subjects  treated  in  this  chapter 
are  the  effects  of  the  constant  use  of  tobacco  upon  the  human 
system  The  depressing  effects  of  tobacco,  due  pviuctpally  to 
the  nicotine  upon  the  nervous  and  digestive  systems,  h;ue  long 
been  recogniz.ed.  Recently,  however,  it  has  been  found  that 
very  serious  symptoms  arc  produced  upon  the  sense  of  vision  by 
the  constant  or  excessive  use  of  tobacco.  A  special  tbrm  of 
ama\irosis,  termed  tobacco  amaiirosis,  lias  been  frequently  noticed 
since  attention  was  first  called  to  it  by  Mackenzie. 

[The  following  additional  works  are  recommended  to  the 
student : — 

ThoB.  K.  Cham1>er9,on  Diet  in  Hetilth  uitd  Disease. — Edward  Smith, 
on  Foods. — Fdrster.  Enaiihruiip:,  iu  PcUenkuH'r  ti.  Zii-mssen's  HundbucL 
der  Hygiene. — Munk  und  Uffelmann,  Die  Erniilirmig  des  Qesunden  iind 
Kr.tiiken  MonscluMi. — I.  Hmiu-v  Yeo.  Food  in  Health  and  Disease.— 
Kenwood,  Tlic  Hygienic  Laboratory,  Part  V.j 


QUESTIONS   TO   CHAi'TEK  III. 


Foon. 

What  is  a  food  f  Wlmt  reasons  hiive  we  for  stating  tliat  the  ]iroxi- 
mate  food  princiiilcH  must  be  coiiiliiiied  in  tU'liiiitf  iirojioitkiiis  to  mairi- 
t»in  R  normjil  degree  of  health}'  Whnt  arc  tire  nlimentiirv  jiriiiciplea 
necessnry  to  ninn's  existcnci??  Why  do  we  ueetl  water?  Wliat  are  the 
futictioiiH  of  thii  salts  in  our  foods?  Is  existence  poasibic  without  a 
sufficient  supply  of  uitiogenous  food  ?  What  is  the  relation  of  starch 
to  fat  as  oxidizable  food  ? 

Are  the  proteid  tissues  of  the  body  derived  solely  from  the  nitroge- 
nous foods?  What  are  the  sources  of  the  body -fat?  What  tissues  are 
mostly  consumed  during  work? 

What  is  the  relation  between  the  proximate  food  principles,  and 
what  amount  of  each  is  necessary  in  tlie  standard  daily  diet  of  a  man  at 
rest?  At  mwit-rate  lal>or?  At  hard  work?  About  what  is  the  relation  of 
nitrogenous  to  non-nitrogenous  food?  Of  nitrogen  to  carbon?  Is  a 
standard  diet  necessarily  an  expensive  one?     How  may  it  be  selected? 

Why  is  a  variety  in  the  kind  of  food  necessary  ?  Why  may  not  a 
man  live  on  nitrogenous  foods,  like  meat,  alone?  Why  not  ou  non- 
nitrogenous  food,  like  i)otatoes? 

Has  climate  much  influence  u|>on  the  amount  of  food  needed?  Has 
it  upon  the  kind  of  food?  Wlmt  kind  of  food  is  especially  Ix-nt-ficial  for 
a  laboring  man  in  cold  weather?  Where  do  we  find  the  proteid  prin- 
ciples of  food?  Where  the  fatty?  Where  the  cnrlKiliydratcs?  The 
salts  ?  Why  should  only  a  moderate  amount  of  food  bi»  taken,  and  why 
should  it  l>e  properly  prepared  ?  Whnt  are  some  of  the  factors  that 
increase  the  consumfition  of  carbonaceous  fowls?  Does  increased 
physical  labor  increase  the  demand  for  nitrogenous  foo<ls?  Wliich 
rejpiires  the  most  earboimceous  food,  phyHical  or  mental  labor?  What 
maladies  especially  require  fat-protUicing  foods?  Has  the  food  that  a 
man  eats  anything  to  do  with  his  moral  ohanicter? 

How  may  we  classify  food?  Name  some  of  animal  origin.  From 
the  vegetable  kingdom.  What  is  the  fitnction  of  condiments?  Of 
stimulants  ? 

Why  is  milk  so  nearly  a  i>erfect  fowl  ?  What  is  the  average  compo- 
sition of  cows' milk?  What  is  the  dilferencc  between  human  milk  and 
cows'  milk?  What  other  substitutes  are  sometimes  used  for  human 
milk? 
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What  is  cream?  What  changes  take  pliiee  in  iiiilk  u\nm  standing 
for  some  time?  To  what  are  these  changes  due?  Wlisit  is  made  from 
the  curd?     Una  whey,  or  butter-milk,  any  food  value  ? 

What  slaoiiid  lie  tlie  siveeilic  gravity  of  milk?  IIuw  is  it  deter- 
mined? What  may  lower  the  8i>ecific  gravity?  What  may  raise  it? 
Has  "  fekiui-milk "  a  food  v:iluo?     What  is  the  olijet'tiou  to  its  sale? 

How  is  milk  frequtuitly  luliittenited?  How  may  this  be  detected? 
Why  is  the  aildition  of  water  dangerous  ?  How  else  might  the  milk 
iMicomu  infixLfd  ? 

May  iufectioua  diseases  be  transmitted  from  the  cow  toman  through 
the  milk?  How  may  this  danger  of  infection  be  avoided?  What 
diseases  are  es|K'ci}illy  likely  to  be  thuf5  conveyed  by  the  milk?  Give  an 
account  of  the  "  Ueiidou  cow  disease."  May  the  milk  of  animals  snller- 
ing  from  certain  febrile  diseases  be  dangerous  to  health?  Is  the  milk 
of  cows  fed  on  distillery  or  brewery  refuse  necessarily  unwholesome? 

How  may  the  quality  of  a  milk  be  determined?  What  is  a  lacto- 
8CO|>e?  What  is  a  crearaometer?  What  should  l>e  the  miniiiitini  per- 
centage of  cream  ?  How  may  the  nipid  fermentation  of  milk  be  pre- 
vented?    What  iH*tyrotoxicon,  and  to  what  is  it  due? 

What  is  butter?  What  is  its  food  value,  and  why?  What  change 
does  it  undergo  in  becoming  '^rancid"?  How  is  it  often  sophisticated? 
What  ia  oleo-margfirinc  or  Initterine?  How  is  it  made?  Is  it  unwhole- 
some, and  is  there  any  objection  to  its  use  if  sold  under  its  proper  name? 
Upon  what  does  the  value  of  cheese  depend?  Is  it  nutritious?  Why 
cannot  large  quantities  be  eaten  at  a  time  ? 

Which  are  the  richest  kinds  of  cheese?  Is  cheese  often  adultei'- 
aled  ?  How  may  cheese  be  made  more  digestilile?  What  dangerous 
change  may  it  undergo,  and  to  what  is  this  due  ? 

Why  is  meat  snolj  an  important  article  of  food?  What  is  the  per- 
centage of  proteiils  and  fats  in  the  meats  commonly  used  ?  Upon  what 
does  the  varialion  between  tlicse  two  |)ri»cipk's  dcpeml  ?  iShouliI  meal 
be  cooked  and  eaten  imniciliately  after  death  1"  ►^houlil  it  be  kept  too 
long  after  death  befoie  Iwing  used  ?  Why  should  meat  be  always 
cooked?  What  are  the  comriion  jiJi'lho<ls  of  cooking?  Are  beef-extracts 
really  nutritious  ?  Are  partially  or  wholly  prt-digested  preparations  of 
meat  nutritious?     What  is  the  oltjcction  to  their  continued  use? 

What  conilitions  may  render  meat  unfit  for  food?  How  may  the 
various  parasites  in  meat  be  destroyed?  What  animals  are  apt  to  be 
infested  with  trichiuic?  In  what  two  forms  are  the  triehiute  found  in  ani- 
mals ?    How  do  they  gain  access  to  the  muscles  ?    May  salted  or  smoked 
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meat  conliiin  living  tricliinie  ?     Of  what  parasite  is  the  Cysticercus  cellu- 
losa  u  Irunstliuii  Ibriu? 

What  may  be  the  result  of  using  partiallj'-iiecoinposetl  meat  or  fish? 
To  what  aro  the  Rcrious  results  due?  IIow  :ue  the  ptoniainns  prodiicwl? 
What  is  their  prolijiljle  (.heiiiifid  nature?  What  pi-culiar  idiosytiemsy 
have  some  pcoi)le  regarding  shell-fish  ?  What  infectious  diseases  may  be 
transmitted  to  humau  beings  by  the  consumption  of  infected  meat? 
When  and  by  whom  shoidd  meat  be  inspected? 

Whj'  are  eggs  so  higldy  valued  for  food?  In  which  form  are  eggs 
most  digestible  ?     Why  do  eggs  undergo  putrefaction  so  readily  ? 

What  cereals  are  used  in  making  bread?  What  part  of  the  grain 
contains  the  greater  proportion  of  proteids?  Is  all  the  gluten  to  be 
found  in  the  brau?  Which  flours  are  most  nutritious  and  which  most 
digestilile?  What  are  some  of  the  characteristics  of  good  iiread?  To 
wliat  ia  the  porosity  due,  and  how  is  it  produced?  How  may  the  loss 
of  starch  by  fermentation  bo  avoided?  lIow  is  flour  often  adidterated? 
Why  is  aUim  added  to  flour?  What  disease  of  grain  may  be  harmful  to 
the  health  of  the  users  ? 

What  is  the  chief  constituent  of  potatoes  and  rifte?  In  what  prin- 
ciple  are  the  leguminouo  foods  esiwcially  rich?  Wherein  is  the  chief 
value  of  green  vegetables?  Why  are  fruits  and  nuts  valuabe  as  articles 
of  diet  ?    What  rule  should  be  observed  rugarding  the  use  of  condiments  ? 

Why  should  physicians  know  considerable  about  cooking?  What 
are  the  various  methods  of  cooking  ?  What  is  the  effect  of  boiling 
upon  moats?  AVhat  points  are  to  be  observed  in  the  boiling  of  meat? 
tn  the  making  of  soups,  etc.?  ^V'hat  vahialile  principle  is  lost  if  vege- 
tables are  boiled  too  long?  What  is  the  secret  in  making  good  colfee? 
What  is  fi-ying?  How  should  it  be  done?  IIow  should  meats  be  roasted  ? 
Why  are  broiling  and  baking  genci"ally  satisfactory  processes? 

Into  what  two  classes  may  alimentary  beverages  be  divided  ?  For  ■ 
what  are  ih'osc  of  the  second  class  useil  ?  What  is  the  pliyHiological  ctfcct 
and  action  of  alcohol  upon  the  nerve-centres?  Upon  the  circulation?  Is 
it  changeil  Itefore  absorption  ?  Does  it  nourish  the  \hh]\  ?  Does  it  supply 
heal?  Does  it  raise  the  body-temperature?  What  ctfect  has  it  on  iieat- 
|)ro<luction  and  heat-nulialion?  On  tissue  waste?  IIow  is  it  excreted ? 
What  elfect  have  small  amounts  of  alcohol  upon  digestion  ?  What  patho- 
logicid  changes  are  brought  nliout  by  the  constant  use  of  alcohol?  Is  it 
necessary  or  honoficial  to  persons  in  good  health  t  Why  is  it  so  valuable 
in  fevers  and  wasting  disc>ase«  ?  Does  it  enable  jJersons  to  withstand 
fatigue?  To  what diseasext  is  the  prcflisposition  increase<l  by  i\^e  habitual 
use  of  ahiohol?     What  effect  has  it  iiiniu  the  expectation  of  life  and 
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upoQ  the  mortality  (rom  various  iliseascaf  If  used  hiibitutilty,  whnt  forms 
sliould  l)u  chosen  ?  What  is  the  clillerencc  between  8i)Irit9,  wines,  and 
malt  liquorsl'  What  is  brandy?  From  what  is  wliisky  made?  How 
mncb  alculiol  do  tlie  vnrioiis  spiritH  conUiin,  and  what  ride  shoidd  be 
obherved  regardiiiL;  their  use':*  \\1kiI  percentage  of  uleohul  do  tlic  various 
wines  contain?  Which  are  the  leasst  objectionable  for  habitual  use? 
AVhat  can  be  said  res^anliiij^  the  domestic  wines?  To  wliat  disturlmnces 
may  cider  jiive  rise,  and  why  ?  From  what  articles  alone  should  tjcer  be 
ma<lo  ?  How  much  alcohol  should  it  contain  ?  With  what  substances  is  it 
often  sophisticateil '!  Have  beer,  alo,  etc.,  a  dietetic  value,  and  why  ?  Wiiat 
may  be  tlie  result  when  beer  is  used  to  excess  ?  Whrct  is  kiimyss  :iml 
kef^r  ?  Why  are  tlay  valuiible  in  sickucsK  ?  How  much  alcohol  does  cttch 
contain?  Upon  wlml  do  the  virtues  of  the  alkaloi<lal  beverage  depend? 
What  are  the  primipal  artieles  eniployetl  in  their  preparation?  Whnt 
is  the  physiological  action  of  all  these  substances?  Wliat  are  some  of 
the  effects  if  they  are  used  to  excess?  What  is  their  elfect  when  usetl  in 
moderation?    May  they  be  used  as  siibstitirtea  fi>r  alcohol? 

What  is  coffee,  and  what  alkaloid  does  it  corilain  ?  What  else  does 
it  contain  that  givcH  value  to  the  beverage?  How  is  coffee  adulterated, 
and  how  mny  fraud  be  detecte*!  ?  What  is  tea,  and  whnt  nlkntoid  does 
it  contain  ?  How  may  it  be  udiilteraLed  ?  Why  is  cocoji  of  greater  foot! 
value  than  "tea  or  cotlee?  What  is  its  active  principle,  and  what  is  its 
relation  to  theiu  and  {•Htleiii?  What  is  the  ditferenoe  between  cocoa  and 
chocolate?  What  are  the  effects  of  tobacco  upon  the  human  system,  and 
to  what  are  they  due  ? 


CHAPTER  IV. 


Soil. 


IlrppocRATES  treated  at  leufi^th,  in  one  of  his  works,  of  the 
sanitary  influences  of  the  soil.  OtliLTs  of  the  older  writers, 
especially  Herodotus  and  Galen,  called  attention  to  the  same 
subject,  and  \'itruvius,  the  celehrat<'d  Roman  architect,  who 
flourished  about  the  beginning  of  the  Christian  era,  taught  that 
a  point  of  tirst  iin|»ortance  in  building  u  dwelling  was  to  select  a 
site  u]w>n  a  healthy  soil. 

From  this  time  until  the  beginning  of  the  eighteenth  cen- 
tury, very  little  of  value  is  found  in  medical  literature  bearing 
upon  this  subject.  In  1717,  however,  l^ancisi  imhltshed  his 
great  work  on  the  causes  of  malarial  fevers,  in  wliicli  he  laid 
the  foiuidation  for  the  modem  theory  of  malaria,  and  pointed 
out  the  relations  existing  between  mai-shes  and  low-lying  lands 
and  those  thscases  by  common  consent  called  malarial.  Other 
authors  of  tlic  eighteenth  and  the  early  part  of  the  nineteenth 
centuries  refer  to  the  connection  between  the  soil  and  disease, 
but  exact  investigations  have  only  been  made  within  the  last 
tliirty  years. 

Wlien  it  is  considered  that  the  air  that  human  beings 
breathe,  and  much  of  the  water  they  drink,  are  influenced  ni 
their  composition  by  the  matters  in  the  soil,  the  great  importance 
of  possessing  a  thorough  knowledge  of  the  physic-al  and  chemical 
conditions  of  the  soil  becomes  evident  to  every  one. 


PHYSICAL   AND   CHEMICAL   CHARACTERS  OF   TDE   SOIL. 

In  the  hygienic,  as  in  the  geological  sense,  rock,  sand,  clay, 
and  gravel  are  included  in  the  consideration  of  soils. 

The  soil,  as  it  is  presented  to  us  at  the  surface  of  the  earth, 
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is  tlie  result  of  long  ages  of  disintegration  of  the  primitive 
rocks  by  the  action  of  the  elements,  of  the  decomposition  of 
organic  remains,  and,  possibly,  of  accretions  of  cosmical  dust. 
The  prinripal  facttn%  liowever,  is  the  action  of  water  ujion  rot^k, 
in  leveling  tlie  projections  of  the  earth's  surface  produced  by 
volcanic  action. 

Soils  vary  considerably  in  physical  and  chemical  constitu- 
tion. A  soil  may,  for  example,  consist  exclusively  of  sand,  of 
clay,  or  of  disintegrated  calcareous  matter.  Other  .soils  may 
consist  of  a  mixtiu'c  of  two  or  more  of  these,  together  with 
vegetable  matter  undergoing  slow  oxidation.  In  forests,  a  layer 
of  this  slowly-decomposing  vegeUible  matter  of  varying  thick- 
ness is  found,  covering  tlie  eartliy  substratum.  This  organic 
layer  is  called  hin/ntfi,  and  when  turned  under  by  plough  or 
spade,  and  mixed  witli  the  siuid  or  clay  base,  it  constitutes  the 
ordinary  agricultuml  soil. 


THE   ATMOSPnERE   OK  THE   StJIL,  OR  GROUND-AIR. 

The  interstices  of  the  soil  are  occupied  by  air  or  water,  or 
by  both  together.  The  soil's  atmosphere  is  continuous  with, 
and  resembles  in  physical  and  chemical  properties,  that  whicli 
envclo]>s  the  earth.  Its  ]>roportion  to  the  mass  of  the  soil 
tlepends  upon  tlie  degree  of  porosity  of  tlie  soil,  and  upon  the 
amount  of  moisture  present.  In  a  very  ]>orou8  soil,  such  as,  for 
example,  a  coarse  sand,  gravelly  loam,  or  coarse-grained  sand- 
stone, the  amount  of  air  is  nmcli  great^'r  tlian  in  a  clayey  soil, 
granite,  or  tnarltle.  So,  likcwi-se,  when  the  soil  {-ontains  n  large 
proportion  of  water,  the  air  is  to  tliis  extent  cxcliulr-d.  The 
porositj'  of  tlic  various  soils,  as  evidencefl  by  tlie  amount  of  air 
contained  in  them,  is  nuuh  greater  than  wnnhl,  at  first  tliought, 
be  supposed.  Thus  it  lias  been  found  that  porous  sandstone 
may  contain  as  much  as  one-third  of  its  hulk  oi"  air,  wirilc  tlio 
proportion  of  air  contained  in  sand,  gnivcl,  or  loose  soil  may 
amount  to  from  30  to  50  per  cent. 

The  ground-air  is  simply  the  atmospheric  air  which  has 
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penetrated  into  the  interstices  of  the  soil  and  taken  part  in  tlic 
various  chemical  deeoaiijusitious  going  on  tlierc.  In  consequence 
of  these  chemical  changes  tlie  relative  proportions  of  tht;  oxygen 
and  carbonic  acid  in  tlie  air  are  changed — ^oxygen  disajijM'aring 
and  giving  place  to  carbon  dioxide.  It  is  well  known  that 
during  tlie  decay  of  vegetable  matter  in  the  air  carbon  dioxide 
is  formed;  one  constituent  of  this  compound,  tlie  carbon,  being 
derived  from  the  vegetable  matter,  wliilc  tlie  oxygen  is  tsikfn 
from  the  air.  Hence,  if  this  action  takes  place  where  tlicte  is 
not  a  very  free  circulation  ol'  aii",  as  in  the  soil,  the  air  (here 
present  soon  loses  its  normal  proportion  of  oxygen,  which  enters 
into  combination  with  the  carbon  of  the  vegetable  matter  to 
form  carboTi  dioxide. 

Thirty  years  ago,  MM.  Boussijigault  and  Lcvj ,  two  dis- 
tingnislicd  French  chemists,  examined  the  air  contained  in 
ordinary  agricultural  soil,  and  found  that  the  oxygen  was 
diminished  to  about  one-half  of  the  ]>ro])ortion  normally  present 
in  atmosplieric  air,  while  the  carbon  dioxide  was  eiinrmonsly 
increased.  Tl»e  exact  results  obtainetl  by  Boussiugault  and 
Litvy  were  as  follow : — 

In  100  volumes  of  ground-air  there  were  10.35  volumes 
of  oxygen.  79.91  volumes  of  nih-ogen,  9.74  volumes  of  carbon 
dioxide.  In  atmospheric  air,  on  the  other  hand,  there  are  in 
100  volumes  20.9  volumes  of  oxygen,  79.1  volumes  of  nitrogen, 
0.04  volume,  or  about  ^\  of  1  jjer  cent,  of  carbon  dioxide. 

In  spite  of  the  striking  results  obtained  by  these  two 
chemists,  very  little  attention  was  paid  to  them  by  sanitarians,  as 
very  few  seemed  to  have  any  clear  notion  of  the  relations  exist- 
ing between  the  motions  of  the  air  above-ground  and  that  under- 
gromid. 

In  1871,  however.  Professor  ^on  Pcttcnkofer,  of  Munich, 
published  the  results  of  his  own  examinations  into  the  constitu- 
tion and  physical  conditions  of  tlie  ground-air,  and  the  relations 
of  the  latter  to  the  pro])agation  of  epidemic  diseases.  These  re- 
searchcN,  which  created  a  wide-spread  interest  in  the  subject, 
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were  extended  by  other  observers  in  all  parts  of  the  world. 
These  obscr\'ers,  prominent  among  whom  were  Professors  Fleck, 
Fodor,  and  Soyka,  in  Germany ;  Drs.  Lewis  and  Cunningham, 
in  India;  Prof  William  Ripley  Nichols,  in  Boston;  and  Sur- 
geons J.  n.  Kidder  and  S.  IT.  Griffitli,  of  the  U.  S.  Navy,  in 
Washington,  drrnnnstratcd  that  the  increase  of  carbon  dioxide 
in  the  ground-air  is  duo  to  increased  vegetable  decomposition 
and  to  lessened  permeability  of  the  soil.  A  permeable,  tliat  is 
to  say,  a  sandy  or  gravi'lly  soil  is  likely  to  contain  less  carbon 
dioxide  in  its  atmosphere  than  a  dense,  less  permeable  clay, 
although  the  amount  of  decomposition  going  on  and  the  pro- 
duction of  carbon  dioxide  in  the  former  may  con.siderably  ex- 
ceed the  latter.  In  the  loose,  saiuly  soil  the  circulation  of  the 
air  is  less  obstructed,  and  the  carbon  dioxide  may  easily  escape 
and  be  diffused  in  the  superin^'umbent  air,  wliile  the  close-pored 
clay  imprisons  the  carbon  dioxide  and  prevents  or  retards  its 
escape  into  the  air  above. 

The  disiippearance  of  oxygen  from  tln^  groimd-atmosphere 
IS  coinciilent  with  the  production  of  an  equivalent  amount  of 
carbon  dioxide.  It  appears  from  this  tluit  in  the  soil  an  ox» 
idation  of  carbonaceous  substances  takes  ])Iace,  the  product  of 
which  is  found  in  tlie  excess  of  carbon  dioxide  in  the  grotmd-air, 

Proft^ssor  Nichols  has  Ibund  the  projjortion  of  carbon  di- 
oxide in  the  air  taken  from  a  depth  of  3  metres  below  the 
surface  in  the  "made-land"  of  Boston  to  nmonnt  to  21.21  per 
tliousand,  the  observation  having  been  made  in  August.  In 
December,  nt  a  d(^ptli  of  2  metres,  th<^  proportion  was  3.23  ]>er 
thousand,  Fodur,  in  Bvida-Pesth,  found  the  proportion  of  carbon 
dioxide  to  be  107.5  per  thousand  (over  10  per  cent.),  the  air 
having  been  taken  from  a  depth  of  3  metres. 

The  groiuid-air  also  teems  with  micro-organisms  of  various 
kinds,  these  Ix'ing  occasionally  i)athogenic,     ^\'hile  in  the  great 
majority  of  instances  the  micro-organisms  found  are  ordinary 
mold  or  fermentation  fimgi  and  bacteria  of  decay  and  putrefao-j 
tion,  disease-producing  bacilli    have  also  been  observed  in  a 
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number  of  instances.  Among  the  latter  are  the  bacUhis  of 
tetanus  (Nieohiier),  of  anthrax  (Fnuik),  of  mahiria  (Klebs  and 
Tommasi-Cnuleh)/  of  mnligiiant  oedema  (Koch  and  Gatfky), 
and  of  typhoid  fever  (Tryde). 

It  may  not  be  inappropriate  to  refer  licre  to  the  claim  of 
Professor  iJuniingo.s  Freire,  of  IJrazil,  to  the  <h.seovery  of  the 
germ  of  yellow  fever  in  the  soil  of  a  burial  ground  near  llio 
Janeiro.  The  exhanstivn  investigations  of  Surgcon-Goneral 
G.  M.  Sternberg,  of  the  U.  S.  Army,  mulrr  the  direction  of  the 
government,  have  disposed  efffc-tually  of  thf  claims  and  pre- 
tensions of  the  Brazilian  sr'ientist,  and  cstalilished  the  fact  that 
Freire's  organism  lias  no  pathological  signifiranre  whatever, — 
at  all  events,  that  it  has  nu  relation  to  yellow  fever. 

Cholera  bacilli  have  not  been  found  in  the  soil,  but  C 
Friinkel  has  shown  ex])evimentally  that  they  can  grow  and 
nndtiply  in  the  soil  at  various  depths.  At  a  depth  of  1^ 
metres  their  development  was  constant  and  progressive 
tliroughout  the  year. 

When  the  soil  is  dr),  these  organisms  may  be  carried  hither 
and  thither  in  the  movemcnt.s  of  the  ground-air,  and  thus  infect 
the  air  of  eoutigiious  localities,  or  be  transported  to  a  distance. 

Movements  of  the  ground-atmosphere  are  jirincipally  due 
to  ditt'crences  of  pressure  and  temperature  in  the  air  above- 
groinul.  Owing  to  such  ditferonces  the  air  from  the  soil  fre- 
quently ^jermeates  houses,  entering  from  cellars  or  basements. 
In  winter,  when  the  air  of  houses  is  very  much  more  heated 
(and  consequently  less  dense)  than  the  air  out-of-doors, 
the  difterence  of  pressure  thus  caused  dmws  the  ground-air  up 
through  the  house,  wliile  the  cold,  external  atmosphere  |X'ne- 
trates  the  soil  and  occupies  the  place  of  the  displaced  ground- 
air.'     A  similar  effect  occurs  in  consequence  of  heavy  rahis. 

•  Wlillo  thi>  palhiiRcnlo«l|^ilflraiir(>nr  KMm'  barilttu  mntnrift  in  not  RenPrklly  accepted. 
It  la  tlioDKlit  pri>|>cr,  for  the  sake  uf  cotiiplelenoKti,  tn  hicUidr  It  lunofiK  the  orKanlsma  aomettmee 
founi)  in  the  soil, 

»  It  Ik,  of  voiii'KC,  not  ntrivtly  correct  to  i»y  th.-it  the  »ir  it  drawn  up  throuf^h  the  houM 
by  the  diminution  of  pressure;  it  U'lnit  nither  Joreed  ont  of  the  fuill  by  the  colder  uid  denser 
entalde  air;  tmt  the  ptarmsc  Is  saffleiently  exact  and  will  bo  readily  ondenitood. 
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The  water  fills  up  tlip  intei'stircs  of  tlic  soil  near  the  surface,  and 
forces  the  ground-air  out  at  points  wliere  the  pores  remain  open, 
These  places  are  tlie  diy  giound  under  buildings,  where  the  air 
escapes  and  passes  tliroiifi;])  floors  and  ceilings  into  the  house 
above.  Heavy  rains  may  thus  be  tlie  ranse  of  polhition  of  the 
air  in  houses.  The  grcat(T  the  porosity  of  the  soil,  the  more 
likely  is  tliis  to  happen.  This  polhition  of  the  house-air  may 
be  prevented  by  having  ini|)ervious  floors  and  walls  to  cellars 
and  basements,  or  by  interposing  a  lajer  of  charroid  between 
the  groiuid  an<l  the  Hoor  of  the  house.  The  hitter  does  not 
prevent  the  passage  of  the  ground-air,  but  tlie  charcoal  layer 
absorbs  or  arrests  the  noxious  matters, — lilters  the  ground-air, 
as  it  were. 

In  the  spring  and  early  summer  tlio  ground  being  colder 
than  the  air  above  it,  and  the  ground-air  consequently  heavier 
and  denser,  the  latter  is  not  easily  displaced.  It  is,  perhaps, 
due  to  this  fnct  that  those  infectious  di.seases  which  are  proba- 
bly deiK'ndent  upon  the  movements  of  tlie  ground-air  are  less 
prevalent  in  the  spring  and  early  summer  than  in  the  latter 
part  of  the  summer,  autumn,  and  early  w\nt^r.  In  the  autumn 
the  ground-air  being  warmer  than  the  air  above  ground  is  easily 
dis])Iticed  by  tlie  latter  and  forced  ont  into  t!jc  streets  and  houses 
to  be  inspired  by  men  and  nninials.  The  same  conditions  may 
explain  the  greater  likeliliood  of  infection  at  night,  which  is 
proven  for  such  diseases  as  malarial  and  yellow  fevers.  The 
colder  outside  air  penetrates  the  interstices  of  the  soil  and  forces 
out  the  impure  gronnd-air. 

The  researches  of  Fodor  have  demonstrated  that  the  pro- 
portion of  carlwn  dioxide  in  the  ground-air  may  bo  t»\ken  as  an 
approximative  measure  of  the  impurity  of  the  soil  whence  the 
air  is  taken.  The  inflnence  of  the  jM'rmeability  of  the  soil,  as 
before  pointe<l  ont.  must,  however,  not  be  overlooked  in  esti- 
mating the  signification  of  the  carton  dioxide.  Fodor  has 
shown  that  the  projmrtion  of  carbon  dioxide  in  the  gronnd-air, 
and   consequently   the   amount   of  organic    decomposition,   is 
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greatest  in  July  and  least  in  March.  That  tlje  cmbon  dioxide 
is  derived  from  the  decomposition  of  veg^etable  matter  has  been 
proven  by  Pcttenkofer.  This  observer  examined  sjTecimcns  of 
air  bronj^dit  from  the  Lybian  de.sert,  and  found  fliat  tlic  propor- 
tion of  carbon  dioxide  in  the  ground-air  was  exactly  the  siinie 
as  in  tlie  air  collected  above-ground.  There  being  no  vegetable 
growth  in  the  desert  there  can,  of  course,  be  no  vegetable 
decomjKJsition  going  on  in  tlic  soil. 

The  excess  of  carbon  dioxide  in  the  ground-air  is  nn  indi- 
cation of  tlie  deficiency  of  oxygen,  as  hiis  been  shown.  Tiie 
air  at  a  depth  of  4  metres  Ijelow  the  surface  was  found  to 
contain  only  from  7  to  10  per  cent,  of  oxygon — one-half  to  one- 
third  of  the  normal  proportion.  Mnny  basements  occupied  by 
jx^oplc  as  living-rooms  ext<nid  from  1  to  3  metres  under-ground, 
and  hence  are  liable  to  be  supplied  with  an  atmosphere  approach- 
ing in  impurity  that  just  mentioned.  It  requires  no  very  vivid 
imagination  to  iippreciate  the  dangers  to  health  that  lurk  in  such 
habitations. 


THE  WATER   OF  THE   SOIL,    OR   GROUND-WATER. 

At  a  variable  deptli  below  the  surface  of  the  ground,  a 
stratum  of  earth  or  rock  is  found  throxigh  which  wnter  posses 
with  difficulty,  if  at  all.  Above  this  there  is  a  stratum  of  water 
which  moves  from  a  higher  to  a  lower  level,  and  which  varies 
in  depth  at  different  times  according  to  tlie  amount  of  precipita- 
tion (rain-  or  snow-  fall),  and  according  to  the  level  of  the  nearest 
body  of  water  toward  which  it  flows.  This  stratum  of  water 
is  termed  the  gronnJ-water,  and  has  within  the  last  few  years 
assumed  considenible  importance  from  its  apparently  close  rela- 
tions to  the  spread  of  certain  of  the  infectious  diseases.  The 
direction  of  horizontnl  flow  of  groujul-water  is  always  toward 
the  d mi n age-area  of  the  district.  Thus,  it  is  usually  toward 
lakes,  rivers,  or  the  son.  Rains,  or  a  rise  in  the  river,  cause  a 
rise  in  the  ground-water,  while  long-continued  dry  weather,  or 
a  low  stage  of  the  river  which  drains  off  the  ground-water, 
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caiisi-s  a  full  in  the  lattor.  On  the  spa-coast  tlii»  «rrnuiul-\viitcr 
uscilliitioiis  probably  correspond  with  tltr  tidrs.  Tlir  writer  is 
not  aware  of  any  observations  made  to  determine  this  point, 
Avith  the  exception  of  a  single  instance  mentioned  by  Dr.  Do 
Chaumont.  In  Mnnitli,  where  the  ground-water  iiows  toward 
the  river  Isar,  whiclj  divides  the  city,  it  has  been  found  that  the 
annual  ranji^e  or  osrillation  (the  difference  between  the  highest 
and  lowest  level  during  the  year)  is  8  metres,  while  the  hori- 
zontal movement  amounts  to  5  metres  per  day,  In  Biida-Pesth 
the  annual  range  was  found  by  Fodor  to  be  less  than  1  metre, 
wliile  in  some  portions  of  India  it  amounts  to  more  than  12 
metres.  As  it  is  from  the  ground-water  that  tlie  greater  portion 
of  the  supply  of  drinking-water  in  the  country  and  in  villages 
and  small  towns  is  drawn,  it  becomes  at  once  manifest  how 
im[)ortant  it  is  to  prevent,  as  far  as  possible,  pollution  of  tlii.s 
source.  Cess-pools  and  manure-heap.s  and  pits,  of  necessity, 
contaminate  the  soil  ami  also  ground-water  fnr  a  distance  below 
and  around  them,  and  sucli  water  is  clearly  unfit  for  drinking 
and  other  domestic  piu'poses.  Henr^,  the  reason  why  wells 
should  not  be  placed  too  uesir  privies  and  manure-heaps  or  pits 
becomes  apparent. 

Between  the  level  of  the  ground-water,  or  that  portion  of 
the  soil  where  its  pores  are  entirely  oeeupied  1>y  the  water — 
where,  in  otlier  words,  tlie  ground  is  saturated — and  the  surface, 
is  a  stratum  of  earth  more  or  less  vumt ;  that  is  to  say,  tlie 
interstices  of  the  soil  are  partly  filled  with  water  and  ]>artly  with 
air.  It  is  in  this  stratum  that  the  ])roccsses  of  organic  decay  or 
putrefaction  are  most  rapidly  going  on,  in  consequence  of  which 
the  pollution  of  the  groun<l-air  occurs.  The  oxidation  of  non- 
nitrogenous  matt<'r  in  the  soil  results  in  the  formation  of  carbon 
dioxide.  On  the  other  hand,  nitrogenized  compounds  are 
oxidized  into  nitric  acid  and  nitrates.  When,  however,  putre- 
faction oreurs,  nitrous  acid,  or  nitrites  and  aomionia,  are  formed, 
the  oxitlation  not  j>roceeding  far  enough  to  result  in  nitric  acid. 

Recent  observations  seem  to  show  that  these  processes  of 
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decomposition  arc  initiated  au<l  kept  up  by  minute  or«j;auisms 
termed  harterM,  just  as  fernicntiitioii  in  liquids  containing  sugar 
can  only  take  place  in  tlio  presence  of  the  yeast-plant.  It  ha^ 
been  found  that  wlicn  non-putr<^factive  decomposition  goes  on, 
there  arc  always  present  multitudes  of  one  variety  of  these 
minute  organisms;  wliilo  if  putrefactive  decomposition  is  going 
on,  a  number  of  other  varieties  of  these  organisms  are  present. 
Just  as,  when  a  fermenting  liquid  becomes  putrid,  the  yeast-plant 
disa])|)ears  and  its  place  is  taken  by  the  ordinary  liacteria  of  putre- 
faction, so  in  the  soil,  if  the  access  of  oxygen,  which  is  necessary 
to  tlie  life  of  the  bacteria  of  decay,  is  prevented,  these  organisms 
die  and  are  .succeeded  by  the  organisms  of  putrefaction.  It  has 
1)een  found  that  in  a  soil  satiinited  witli  water  the  bacteria  of  decay 
cannot  live,  while  those  of  putrefaction  may  flourish,  because 
these  latter  orgatii.snis  can  sustain  life  and  develop  in  the 
absence  of  oxygen.  Professor  Fodor's  researches  indicate  that 
the  most  pr(Tmin<nt  organism  of  non-putrefactive  decomposition 
or  decay  is  that  which  is  termed  by  C'olni  fmrft  riiuit  liucola;  and 
that  the  /Huierium  termo  is  the  princii>al  organism  of  putrefaction. 


DISEASES  SPREAD   BY   SOIL   IMPURITIES. 

Given  now  an  urea  of  soil,  say  the  ground  upon  which  a 
house  or  city  is  built,  with  a  moist  stratum  in  which  tlie  pro- 
cesses of  decay  are  active,  and  imagine  a  rise  in  the  ground- 
wat(>r.  The  ground-air,  charged  with  carbon  dioxide  and  other 
products  of  decomposition,  is  forced  out  of  tlir  ])ores  of  the  soil 
by  the  rising  ground-water,  and  escajK«s  into  the  ext(?rnal  air, 
or  through  cellara  and  basements  into  houses,  and  may  there 
produce  disease.  But  the  saturation  of  the  soil  with  water  pre- 
vents the  further  development  of  the  bacteria  of  decay,  and  this  is 
checked,  or  ])utrefaction  may  take  place.  If  now  the  ground- 
water sinks  to  its  former  level  or  below,  the  processes  of  decay 
again  become  very  active  in  the  moist  stratum,  and  large  quan- 
tities of  carbon  dioxide  and  other  inorganic  compounds  are 
produced.     If  the  germs  of  infectious  or  contagious  diseases 
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ha\  c  been  introduced  into  the  soil,  they  also  multiply  and  may 
escape  with  the  movements  of  the  grouud-air  into  the  external 
atmosphere,  and  there  produce  their  infective  action.  This,  it  is 
held  hy  Pettcnkofev  and  his  followers,  is  wliat  actually  occurs  in 
choh-ra  and  ty[>hoid  fever.  Professor  DcC'liauniunt  has  laid 
down  the  rule  tliat  a  soil  with  a  jwrsistently  low  stuf^e  of  ground- 
water, sny  5  metres  below  the  surface  of  the  ground,  is  healthy ; 
a  persistently  high  stage  of  ground-water,  less  than  I},  metres 
below  the  surface,  is  \nihcaltliy;  while  a  fluctuating  level  of  the 
gronnd-wjiter,  especially  if  the  cliatiges  an;  suildeii  and  violent, 
is  very  unhealthy.  Tliis  would  lead  us  to  expect  that  places 
where  this  fluctuation  is  very  great  would  show  a  large  mortality 
from  such  diseas<'s  as  nrr  attributed  to  impuriti<>s  in  tlie  soil. 
And  this  w<>  find  especially  true  in  India.  In  certain  localities 
in  India,  cholera,  for  example,  is  endemic ;  that  is  to  say,  the 
disease  is  never  entirely  absent  in  such  localities.  Calcutta  is 
one  of  these  places.  The  rainy  seasfin  begins  about  the  tirst  of 
May  and  continues  until  the  end  of  October.  During  the  next 
six  montljs  there  is  very  little  rain.  It  is  fair  to  assume  that 
the  ground-water  rises  during  the  rainy  season  and  checks  decay 
and  the  multiplication  of  the  germs  of  the  disease  in  the  soil, 
and  that  th(^so  ])rocesses  liccome  more  nctive  as  tlie  dry  season 
advances  and  the  ground-water  levrl  Ihlls.  If  we  note  the 
dcjith-mte  from  cholera  in  Calcutta  it  will  be  found  tliat  it  bears 
a  distinct  relation  to  the  movement  of  the  grornid-water.  Tlie 
deaths  from  cbolei-a  lu'gin  to  increase  from  October  and  reach 
their  height  in  April.  I)r.  ^facpherson,  who  has  written  a  very 
elalwmte  history  of  Asiatic  cholera,  shows  this  relation  very 
clearly.  For  twenty-six  years  the  average  min-fall  was  157  cen- 
timetres. From  ]^fay  to  Octobt^r  142  centimetres  fell,  while  the 
Temaining  1-5  centimetres  fell  from  November  to  .\prii.  The 
average  numb(T  of  deaths  from  cholera  annually  was  4013. 
Of  these,  1238  died  in  the  rainy  season,  wliile  2775,  nearly 
thn'o-fourths,  died  during  the  period  of  dry  weather. 

In  the  cholera  epidemics  of  1866  and  1873  in  Ihida-Pesth, 
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the  same  relations  existed  between  tlie  ground-water  and  tlie 
cholera.  As  the  level  of  the  ground-water  rose  the  cholera 
diminished,  while  the  disease  increiised  upon  the  sinking  of  the 
ground-water.  Exactly  the  same  behavior  was  exhibited  by  the 
disease  in  Munich  in  1873. 

There  seems  good  reason  to  believe  that  typhoid  fever  is 
propagated  in  consequence  of  movements  of  the  ground-water, 
in  the  same  way  as  above  explained  for  cholera.  This  does  not 
exclude  the  infection  of  drinking-water  by  the  disease-germ, 
since  much  of  the  drinkhig-«ater  used,  as  before  stated,  is  dra«ai 
from  tlie  groxind-water.  Pettenkofer,  Buhl,  and  Virchow  have 
shown  that  the  deatli-rate  from  typhoid  fever  has  a  distinct  and 
definite  relation  to  the  ground-water  oscillations.  Tliis  has  been 
incuntestably  pro\cn  for  two  cities,  Municli  and  Berlin.  When 
the  level  of  the  ground-water  is  above  tlte  average,  typhoid  fever 
decreases;  when  it  is  below  the  average,  the  number  of  cases 
becomes  greater.  Dr.  H.  B.  Baker  has  demonstrated  that  the 
fluctuation  of  the  ground-water  level  in  tlie  Stnte  nf  Wicliignn 
is  similarly  followed  by  a  change  in  the  morbility  and  uiortality 
from  typhoid  fever.*  Hence,  it  may  Ix;  regarded  as  an  establisiied 
law  that  the  rise  an<I  fall  of  the  ground-water  bears  a  definite 
relation  to  the  morbility  rat<^  of  typhoid  fever. 

Nearly  thirty  years  ago  Dr.  Henry  I.  Bowditch,  of  Boston, 
called  attention  to  the  frequent  connection  between  cases  of 
pulmonarj'  consumption  and  tlampness  of  the  soil  upon  which 
the  patients  lived.  .Mh-r  a  very  exteiuled  and  laborious  investi- 
gation Dr.  Bowditch  furmulatrd  these  two  propositions: — 

*'  First. — A  residenc<>  in  or  near  a  damp  soil,  whetlier  that 
dampness  be  inlierent  in  the  soil  itself  or  caused  by  percolation 
from  adjacent  |)onds,  rivers,  meadows,  or  springy  soils,  is  one  of 
the  principal  caust^s  of  consunii)tion  in  Alassjichusetts,  probably 
m  New  England,  and  possibly  uihvv  portions  of  tlje  glolw. 

"  Secwifl. — Consumption  can  be  checked  in  its  canrer,  and 


>  The  HelAtloa  irf  ttie  Depth  of  Wkter  In  Weill  to  tbe  Cftontion  of  Typbotd  rtrer, 
PnbUo  HcKltli,  vol.  X,  p.  IM-aUL 
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possibly — nay,  probably — pix-vcutcd  in  some  instances  by  atten- 
tion to  this  law."* 

Dr.  Bucluman,  of  England,  about  the  same  time  showed 
that  the  thorough  drainago  of  cf^rtaiu  Englii^li  cities  had  mark- 
edly' diminished  the  deatlis  from  consumption  in  the  drained 
cities.  80  far  as  the  writer  is  aAvarc,  not  a  single  fact  has  been 
established  which  miliUites  against  the  law  laid  down  by  Dr. 
Bowditeh,  and  so  strongly  supported  by  the  statistical  researches 
of  Dr.  Buclianan,  yet  hardly  any  notice  has  boon  taken  of  these 
results  by  physicians.  Few  know  anything  of  thrm,  and  still 
fewer  seem  to  have  made  practical  use  of  such  knowledge  in 
advising  patients.  As  corroborative  of  the  views  of  Dr.  Bow- 
ditch,  the  rarity  of  consumption  in  high  and  dry  mountainous 
districts  or  plateaus  may  be  cited. 

A  recent  study  of  the  topograpliical  distribution  of  con- 
sumption in  the  Sbite  of  Pennsylvania,  by  Dr.  William  Popper, 
a[>parc'ntly  confirms  Dr.  Buwditcli's  conclusions  in  nearly  every 
particidar.  It  is  now  known  that  the  direct  cause  of  consumi> 
tion  is  the  bacillus  tubeiculfKsis,  discovered  by  Dr.  Robert  Koch. 
The  relation  between  soil-moisture  and  the  increase  of  consum^v 
tion  >vill  probably  be  found  in  the  more  favorable  conditions 
of  development  of  tlie  tubercle  bacillus  furnished  by  a  moist 
medium. 


DISEASES    OP   ANIMALS    PROBABLY   DUE  TO   SIMILAR   CONDITIONS    OF 

THE   SOIL. 

The  modem  study  of  the  sanitary  relations  of  the  soil  is 
still  in  its  infancy.  Whatever  definite  knowledge  has  been 
gained  relates  merely  to  physical  or  cliemical  conditions  of  the 
sod  and  its  atmosphere  and  moisture,  or  possibly  tlie  relations 
of  these  to  the  spreatl  of  certain  diseases  in  human  beings.  But 
there  is,  perhaps,  a  wider  application  that  may  he.  made  of  such 
knowledge  than  has  been  heretofore  suggested.  The  domestic 
animals  which  form  such  a  large  portion  of  the  wealth  of  this 

•  ConaamptioD  In  New  England  »nd  Elauwhere,  3d  e<l.,  p.  87.    Bootoo,  IM, 
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country — horses,  c-uttlc,  sheep,  and  hog^s; — are  liable  to  infectious 
and  contagious  diseases,  as  well  as  are  human  beings,  and  uuiny 
millions  of  dollars  are  lost  ann\ially  by-  the  ravages  of  such 
diseases.  Now,  from  what  is  kuowii  of  such  diseases  as  splenic 
fever  among  cattle,  and  of  the  so-called  stcute  plague,  it  does 
not  appear  inaproliaI)le  to  the  writer  that  the  source  of  infection 
is  a  soil  polluted  by  tlie  poisonous  germ  of  these  diseases,  just 
as  it  seems  demonstrated  that  cholera  and  typhoid  fever  and 
possibly  malarial  fevers  are  so  caused.  Tlie  laborious  investiga- 
tions of  M.  Pasteur  m  France  have  shown  that  the  cause  of 
splenic  fever,  when  once  introduced  into  a  locahty,  will  remain 
active  for  months,  and  even  years,  and  it  seems  probable  that  a 
study  of  the  soil  in  its  relations  to  the  diseases  of  domestic 
animals  is  a  subject  to  which  attention  may  profitably  be 
given. 

It  is  well  known  that  milch-cows  frequently  suffer  from  a 
disease  idcuticrd  in  its  nature  with  consumption  in  human 
beings.  It  is  believed  by  many  that  the  milk  of  such  animals 
is  not  only  unfit  for  food  by  reason  of  its  poor  quality,  but  that 
it  may  convey  the  disease  to  human  beings  when  used  as  food. 
The  observations  of  Bowditch  and  Buchanan,  (pioted  above, 
show  that  consumption  in  man  may  b<',  and  doubtless  is, 
frequently  caused  by  soil-wetness.  It  seems  probable  that  the 
same  cause  should  produce  similar  effects  in  the  lower  animals, 
and  it  is  the  writer's  firm  conviction  that  an  examination  into 
the  circumstances  utuler  which  ccjws  become  attacked  by  con- 
sumption would  prove  this  probability  a  fact. 


DRAIN.\GE. 

In  many  soils  dniinage  is  necessary  in  order  to  secure  a 
constant  level  of  the  ground-water  at  a  sufficient  depth  below 
the  surface.  Dminage  and  sewerage  must  not  be  confiiuuiled 
with  each  other.  Drainage  contemplates  only  the  removal  of 
the  ground-water,  or  the  reduction  of  its  level,  whUc  sewerage 
aims  to  remove  the  refuse  from  dwellings  and  manufactories, 
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including  excreniontitious  matters,  waste-water,  and  other 
products,  and  in  some  cases  the  storm-water. 

Sewers  should  never  be  used  as  drains,  altliouf^h  for 
economy's  sake  sewer-  and  drainage-  pipes  may  be  laiil  in  the 
same  trencli.  Sewer-pipe  must  be  perfectly  air-tight  and  water- 
tight to  i>revcnt  esca|)e  of  its  liquid  or  gaseous  contents  into  the 
surrounding  soil  and  rendering  it  impure.  Drainage-piiK*,  on 
the  other  hand,  should  Ix*  porous  and  tulniit  water  freely  from 
without.  Escape  of  the  contents  of  the  drain-pipe  into  the 
surrounding  soil  will  not  produce  any  pollution  of  the  latter. 

The  best  material  for  drains  is  porous  earthenware  piix),  or 
the  ordinary  agrietdtural  dniin-tile.  Coarse  gravel  or  broken 
stones  may  also  be  used,  and  prove  efficient  if  the  drains  are 
properly  constructed,  llei'erring  again  to  the  aphorism  of 
Professor  DeChaumout,  that  a  persistently  low  ground- water, 
say  5  metres  down,  or  more,  is  healthy;  that  a  iK?rsistently  high 
ground-water,  less  than  1]  metres  from  the  surface  is  unlualthy; 
and  that  a  fluctuating  level,  especially  if  tlie  changes  are  sudden 
and  violent,  is  very  unhealthy,  the  necessity  apjiears  obvious 
that  in  the  construction  of  drainage-works  the  drains  sliould  be 
placed  at  a  sufficient  depth  to  secure  a  level  of  the  grotnid-wuter 
consistent  with  health.  This  dcptli  should  never  be  less  than 
3  metres,  and,  if  possiltle,  not  less  tlian  5  metres.  Care  must  be 
taken  that  tlie  outflow  of  the  drain  is  unobstructed,  in  order 
that  the  soil  may  be  kept  properly  dry  at  all  times. 

In  the  absence  of  a  proper  mechanicnl  system  of  drainage, 
the  planting  of  certain  trees  may  efficiently  drain  the  soil.  It 
has  been  found  tliat  the  eucalyptus  tree  has  produced  drying  of 
the  soil  when  planted  in  sufficient  numbers  in  marshy  land. 
The  roots  absorb  a  j)ro(iigir)us  quantity  of  water,  wliich  is  then 
given  oft'  by  c\  aporation  Irum  the  leaves.  Suutiower-plauts  have 
a  similar  effect  upon  wet  soils. 


QUESTIONS  TO  CHAPTER  IV. 


TuE  Soiii. 

Why  is  it  necessary  to  possess  a  ktiowltMlye  of  the  physical  and 
cheinioal  eotulitioiis  of  the  soil?  What  sulistances  are  ijH:lii<le(l  in  the 
considei'alion  of  soils?  Of  wluiL  is  tlie  Rurface  soil  composed?  JIow 
do  soils  vary  in  composition,  physically  and  chemically  ? 

What  occupies  the  interstices  of  the  soil?  Upon  what  does  the 
proportion  of  air  in  the  soil  <leiHiid  ?  Is  this  proportion  eoni|)aratively 
gretit  or  small?  What  relation  has  the  soil-air  to  the  Rtmos|)heric  air, 
and  what  causes  the  ditference  in  composition?  In  what  way  does  the 
eoil-air  differ  from  the  atmospheric  air?  Has  ti>e  soil-air  any  dcflnite 
eomposititm?  What  are  the  fnc-lors  govcrnin<r  the  variation  in  composi- 
tion? What  kintt  of  a  soil  will  be  likely  to  contain  must  carbon  dioxide 
and  least  oxygen?  What  does  this  indicate?  What  miero-organisuis 
are  always  to  be  found  in  the  soil-air?  What  pathogenic  onanisms 
may  also  make  llie  soil  and  soil-air  their  habitat?  How  may  these  be 
carried  from  place  to  place?  To  what  are  movements  of  the  ground-air 
due?  How  n>ay  this  soil-air  gain  access  to  our  houses,  and  what  meas- 
ures should  be  taken  to  prevent  its  entrance?  When  is  the  danger 
greatest?  Why  are  certain  infectious  diseases  less  prevalent  in  spring 
and  early  summer  than  in  autumn?  Why  is  there  greater  danger  of 
infection  from  these  diseases  at  night  than  in  the  <hiy-tiine?  Is  the 
carbon  dioxide  of  the  soil-air  a  measure  of  the  impurity  of  the  soil? 
What  causes  the  excess  of  carl>on  di(»xide?  When  is  the  proportion  of 
carbon  dioxitle  greatest?  Why  are  living-apartments  Iji-low  the  surface 
oi  the  groun<l  very  apt  to  be  unhealthy  ? 

What  is  mcjint  by  the  term  "ground-water"?  Where  is  it  to  be 
found?  Has  it  a  definite  current?  In  what  direction  is  the  flow? 
Upon  what  does  the  level  of  the  ground-water  depend  ?  What  class  of 
the  population  derive  their  d linking- water  largely  from  the  ground- 
water? What  are  some  of  the  sources  of  contamination  of  the  ground- 
water?    What  are  some  of  tlie  deductions  to  be  made  accordingly? 

In  what  part  of  the  soil  do  the  processes  of  organic  decay  and  putre- 
faction owur  most  rejuliiy?  What  are  tho  causes  of  these  processes? 
What  are  some  of  their  products?  What  is  tho  distinction  between 
Qon-putrefactivc  decomposition  or  decay  and  putrefaction  ? 
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How  may  disease  be  spread  by  the  rise  and  fall  of  the  ground-water? 
What  two  infective  diseases  are  especially  apt  to  be  transmitted  in  this 
way  ?  Give  instances  that  tend  to  prove  this.  Upon  what  other  dis- 
ease has  a  damp  soil  a  directly  causative  influence  ?  What  diseases  of 
animals  are  likely  to  be  influenced  in  a  similar  manner?  How  deep 
below  the  surface  should  the  soil-water  persistently  be  that  the  soil  may 
be  healthy?  What  eflect  upon  health  has  a  suddenly  and  markedly 
fluctuating  soil-water?  Is  a  soil  with  its  water  persistently  near  the 
surface  apt  to  be  healthy  ? 

What  do  we  mean  by  drainage,  and  what  is  its  object  and  function  ? 
What  is  the  difference  between  it  and  sewerage?  How  should  drains  be 
laid  ?  What  is  the  best  material  for  drains  ?  What  precautions  must 
be  observed  in  the  laying  of  drains  ?  How  may  the  surplus  water  be 
taken  from  the  soil  otherwise  than  by  drains  ? 


CHAPTER  V. 
Removal  of  Sewage. 


In  all  larger  communities  ceitaiu  arrangements  are  neces- 
sary, to  secure  a  prompt  and  fffit;ient  removal  of  excreta  and 
the  refuse  and  used  water  of  liouseliolds  and  manufacturiug 
establishments,  the  sweepings  ol"  stn^ets,  anil  rain-water. 

The  total  quantity  of  excrementitious  products — faeces  and 
urine — for  each  individual,  including  men,  women,  and  children, 
has  Ix-en  estimated  by  Professor  von  Pettenkoffr  as  90  grammes 
of  fiecal  and  1 170  gmmmes  of  urinary  discharge  daily.  This 
would  give  for  a  population  of  1000  persons  34:,(X)0  kilogrammes 
of  fffices  and  428,000  litres  of  urine  per  year.  If  to  this  is 
added  a  minimum  allowance  of  159  litres  of  water  per  day  to 
each  iudivi<hial,  a  compk'te  sewerage  system  for  a  population 
of  UMH)  persons  would  require  provision  lor  the  discharge  of 
160,000  litres  of  sewage  passing  through  the  sewers  evei7  day. 
In  this  estimate  storm-water  and  sucli  accessory  feeders  of  the 
sewage  are  omitted. 

The  organic  matters  contained  in  sc^wage,  even  if  free  from 
the  specific  germs  of  disease,  give  rise  to  noxious  emanations, 
which,  when  inhaled,  probahly  produce  a  gradual  depravement 
of  nutrition  that  renders  the  system  an  easier  prey  to  disease. 
For  this  and  other  reasons  it  is  important  that  such  measures  be 
adopted  as  will  secure  the  removal  of  sewag(>  matters  from  the 
immediate  vicinage  of  houses  as  quickly  as  possible  alter  they 
have  been  discharged. 

The  impregnation  of  the  soil  with  sewage  produces  a  con- 
tamination of  ground-air  and  grovuid-watrr,  wiiicli  may  become 
a  source  of  grave  danger  to  health,  liy  polluting  the  gromid- 
water  it  eventually  vitiates  the  well-water,  which  is  nearly  always 
derived  from  that  source. 

(147) 
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The  system  of  removal  of  cxcremciititious  matters  which 
any  community  willudupt  depends  to  a  considerable  extent  upon 
financial  considerations.  Althougli  the  sanitarian  must  insist 
upon  the  pre-eminent  iniptirtiuiee  of  the  caiise  uf  pul>Iic  health, 
his  su*(gostions  will  rtreive  little  attention  from  ninnicipal  or 
state  legislatures  unless  they  can  be  carried  out  without  involv- 
ing the  community  too  deeply  in  debt.  For  this  reason  it  is  a 
matter  of  {^reat  j>r.ietieal  iinpjuianee  that  tlie  stutlent  of  sani- 
tary science  slioiiUl  make  hinis<>ir  familiar  with  tlie  relative  cost 
as  well  as  with  the  hyi,nenic  signiticauce  of  the  various  methods 
of  sewage  removal  in  use. 

The  different  systems  hi  use  for  the  rcmnval  of  sewage 
matters  may  he  considered  in  detail  under  the  follouing  five 
heads : — 

1.  The  ronimoii  privy,  or  privy-vaiJt  systems, 

2.  The  lloclidale  or  pail  system,  and  its  modifications. 

3.  The  earth-  or  ash-  closet  system. 

4.  The  pneumatic  system  of  Liernur. 

5.  The  water-carriage  systems. 
1.    The   Privy  and   Privy-well   Systems. — While    from    a 

aanitaiy  point  of  view  privies  of  all  kinds,  whether  wells  or 
cess-pits,  are  to  he  tmreservedly  condemned,  it  is  not  likely  that 
they  will  cease  to  be  built  for  many  years  to  come.  It  bc<'omes 
necessar)',  therefore,  to  |>oint  out  by  what  m<^ans  the  objetrtions 
against  them  may  be  diminished,  and  tlieir  evil  consequences  in 
some  measure  averted. 

In  the  first  |)lace,  a  privy-vault  should  be  [HTlectly  water- 
tight in  order  to  prevent  |x)llution  of  the  surrounding  soil  by 
transudation  of  tlie  f:ontained  excremental  matters.  The  walls 
shotdil  Im?  of  Imrd-lmnied  brick  laid  in  cement.  The  cavity 
should  be  small  in  order  that  the  cont(>n{s  may  be  frequently  re- 
moved, and  not  allowed  to  remain  and  putrefy  for  months  or 
years.  A  water-tight  hogshead  sunk  in  the  groiunl  makes  an 
economical  ])rivy-tank  or  receiver.  A  privy  must  not  be  dug  in 
a  cellar,  or  in   too  close  proximity  to  the  house-walls.     Unless 
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these  last  precautions  are  Uikeii  tlic  ofFfusive  gases  from  the 
mass  of  decomposhig  IVecal  matU-r  in  the  privy  will  constantly 
ascend  into  and  permeate  the  air  of  the  house. 

All  privies  shoiUd  be  ventilated  by  a  pipe  passing  from  just 
under  tlio  privy-seat  to  a  hei]t^ht  of  about  a  metre  above  the 
roof  of  the  house.  A  gas-ilanie,  kept  burning  in  the  upper  portion 
of  this  pipe,  will  increase  its  ventilating  power  by  creating  a 
strong  and  constant  upward  current. 

Dcodorization  of  the  contents  of  privies  may  be  secured  in 
a  measure  l>y  means  ol'  sulpliate  of  iron,  phonyle,  carbolic  acid, 
or  dry  earth,  Tlic  first  named  is  probably  the  most  economical, 
most  easily  applied,  and  very  effective.  A  solution  containing 
from  h  to  1  kilogramme  of  the  salt  in  -t  litres  of  water  is  poured 
into  the  privy  as  ollen  as  necessary  to  prevent  offensive  odors. 
This  solution  may  be  conveniently  prepired  by  suspending  a 
l>asket  or  bag  containing  about  25  kilogrammes  of  the  sulphate 
in  a  barrel  of  wafer.  In  this  way  a  sattuated  sobitimi  will  be 
maintained  initil  the  salt  has  been  entirely  dissolved.  Phonyle 
is  likewise  a  good  deodorizer  as  well  as  an  exeelU^nt  disinfectant. 

The  most  rigid  dcodorization  by  chemicals  will,  however, 
be  less  effective  than  thorough  ventilation,  for  it  must  be  re- 
membereil  Hint  the  mere  deslructifm  of  an  off'ensiv(>  odor  is  not 
equivalent  to  removing  all  tlie  deleterious  properties  tbat  may 
lie  pres<'nt.  It  is  not  at  all  certain  tbat  those  elements  of  sew- 
age which  are  the  most  offeusivo  to  the  sense  of  smell  are  most 
detrimental  to  health. 

Privies  should  be  em])tied  of  tlieir  cout<'nts  at  stated  inter- 
vals. A  strict  supervision  should  be  exercised  over  them  by  the 
mimicipal  autliorities  in  cities  and  towns  to  prevent  overflowing 
of  their  contents. 

In  many  places  the  method  of  removing  the  contents  of 
privies  is  the  primitive  one  with  shovel,  or  dip|>cr  and  bucket. 
In  most  cities  and  large  towns,  however,  the  privy- vaults  or  tanks 
are  now  emptied  by  means  of  one  of  the  so-called  odorless  excavat- 
ing machines,  of  which  there  are  a  number  of  different  patents. 
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The  process  is  rarely  entirely  odorless,  liowcver,  as  the  careless- 
ness of  the  workmen  IVcquently  permits  offensive  gases  to  escape 
and  pollute  the  air  for  a  considerable  distance.  All  the  different 
forms  of  the  apparatus  act  upon  the  pneumatic  [trinciple.  One 
end  of  a  large  tube  is  carried  into  the  cess-pool  or  vault  to  \ie 
emptied  and  tlic  other  attached  to  a  puin]),  by  means  of  which 
the  material  is  pumped  into  a  strong  barrel-tank  carried  on 
wheels.  At  the  top  of  Hie  tank  is  a  vent,  over  which  is  placed 
a  .small  charcoal  furnace  to  consume  the  foul  gases  escaping 
from  the  vent. 

In  some  cities  and  many  of  the  smaUer  towns  and  villages 
in  this  country  the  primitive  midden  or  pit  system  is  still  in  use. 
A  shallow  pit  is  dug  in  the  ground,  over  which  is  erected  the 
privy,  ^^'hen  the  pit  is  full  another  is  dug  close  by  the  side  of 
it,  and  the  earth  from  the  new  pit  thrown  upon  the  excrement 
in  the  old  one.  The  privy  is  then  moved  over  the  new  pit,  and 
this  is  used  until  it  too  iM'comes  full.  The  proceeding  is  re- 
])eated  as  often  as  the  pit  becomes  tilled  up  with  the  excreta, 
imtil  in  the  course  of  a  f(!w  years  all  the  available  space  in  a 
yard  has  been  honey-combed  with  the  pits.  Then  the  custom 
adopted  in  overcrowded  cemeteries  is  followed,  namely,  the  first 
pit  is  dug  out  again  and  tin;  cycle  is  reivated. 

In  other  cities  the  privy-well  system  i^^  largely  in  use.  This 
is— next  to  the  midden  or  shallow  pit  just  described — the  most 
pernicious  syst^^m  for  tlie  disposal  of  excreta  that  can  be 
imagined.  The  wells  are  dug  to  such  a  depth  as  to  reach  the 
subterranean  flow  of  water,  in  which  tlie  soluble  excremental 
matters  an*  constantly  carried  off.  lL>ncc  these  receptacles  rarely 
fill  up  or  need  <-lt3ining.  For  this  reason  they  are  ])opular  with 
pro])erty  owners  ;  for,  next  to  the  primitive  midden,  they  are  the 
most  economical  of  all  the  various  methods  adopted.  The  utter 
perniciousness  of  the  system  is,  however,  plain,  because  the  soil 
for  a  considerable  distance  around  each  of  tliese  wells  becomes 
a  mass  of  putrid  filth,  contaminating  the  ground-water  which 
feeds  the  drinking-water  supplies  in  the  vicinity ;  polluting  also 
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the  ground-air,  which  eventually  reaches  the  surOire,  or  the  in- 
terior of  houses,  when  tlie  pressure  of  the  outside  atniosplipre 
diminishes  or  the  ground-water  level  rises.  It  must,  tlvcn-fore, 
be  evident  tliat  the  best  ventilating  an*angements,  or  tlie  most 
thorough  and  consistent  disint'ectioii,  can  liave  very  little,  if  any, 
effect  in  removing  the  very  grave  objections  to  this  baneful 
system. 

The  privy- well  system  for  the  removal  of  excreta  cannot  be 
recommended  for  adojition  by  any  sanitarian. 

2.  The  Utjt^hilale,  or  Pail-doeet  tSi/stem, — 'I'he  Kochdale 
system  of  removal  of  excreta  has  won  the  support  of"  many  dis- 
tinguished sanitarians  on  account  of  its  simplicity,  its  economy, 
and  its  compliance  with  most  sanitiiry  requirements.  The  ex- 
creta, both  solid  and  liqiud,  are  received  into  a  water-tiglit  pail, 
either  of  wood  or  metal,  and  removed  once  or  oftener  a  week, 
a  clean  and  disinfected  pail  being  substituted  for  the  one 
removed.  In  Rochdale,  Manchester,  and  Glasgow  in  Great 
Britain,  in  Heidelberg  in  (icrmany,  and  in  other  cities  abroad, 
wlicrc  this  system  has  been  introduced,  it  has  worked  satisfac- 
torily. In  this  country  a  modification  of  the  pail  system,  known 
as  the  Eagle  Sanitary  Closet,  has  been  iutrotluced  by  a  firm  in 
Charleston,  S.  C.  The  receptacle  consists  of  an  enanuled-iron 
reservoir,  with  a  neck  just  large  enough  to  fit  under  tlu^  scat  of 
the  privy,  and  a  r[uantity  of  disiid'ectant  solution  is  ]>ut  into  the 
receptacle  to  prevent  putrefaction  of  the  excreta.  The  recep- 
tacles are  replaced  by  clean  ones  every  week. 

Mr.  James  T,  Gardner,  Director  of  the  New  York  State 
Sanitary  Survey,  says,  in  a  special  rejwrt  on  nietho{ls  of  sewerage 
applicable  in  smaU  towns  and  tillages,  concerning  the  pail 
system' : — 

"  Rochdale  is  a  city  of  some  70.000,  and  Manchester  of 
between  400,01)0  and  500,000  inhabitants.  The  higher  class 
of  houses  are  allowc^d  to  have  water-closets,  but  four-fifths  of 
the  people  are  obliged  to  have  *  pail-closets '  in  their  yards  built 

<  BecoDil  AnnoaJ  Report  of  New  York  State  Uoard  u(  HenlUi,  pp.  333^  M, 
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arrnviling  to  plans  of  tlio  Health  De])artment.  Their  essential 
((vtturcs  are:  A  ttag-stone  floor,  raised  a  few  inches  above  the 
Ifvi  1  (tf  tlie  yard;  a  hinged  seat,  with  a  metid  rim  underneath 
Jbr  directing  urine  into  the  pail,  which  sbmds  on  the  flag  directly 
hencntli  the  seat;  a  hinged  front  and  hack  to  the  seat,  so  that 
tlie  pail  or  tub  may  be  easily  taken  out  and  the  place  cleaned; 
and  a  6-iiich  ventilating  pipe  fruiii  un<ler  the  seat  to  above  the 
roof.  In  Kfwhdale  they  use  a  wooden  |>ail  or  tub  made  of  half 
of  a  disused  j»araffine  cask,  holding  aitout  40  kilogrammes;  in 
Manchester  the  'pail'  is  of  galvanized  iron  and  holds  40  litres. 
Under  the  direction  of  the  anthtniJies,  they  are  removed  once  a 
week  in  covered  vans,  which  bring  clean  tubs  to  lie  put  in  the 
place  of  tla^  full  ones  biken  away.  Each  tid>  is  covered  with  a 
close-fitting  double  lid  before  removal.  The  tubs  are  tjiken  to  a 
depot,  where  tlnMr  contents  are  deoilorized  and  prepared  as 
manure  by  mixing  with  ashes  aiul  a  small  proportion  of  gypsum 
to  fix  the  ammonia.  Subsequently,  sti-eet-sweepings  and  the 
refus(^  of  slaughter-houses  are  added.  At  Manchester  there  is 
by  the  side  of  each  closet  a  ^■ery  simple  ash-sifler,  from  wliich 
the  ashes  fall  int<j  tlio  tub  ami  help  to  deodorize  its  contents. 

"  The  manure  at  Rochdale  sells  for  about  four-fifths  of  the 
cost  of  the  collection  and  preparjition. 

"  In  1873  the  net  cost  to  the  town  of  removing  and  dis])os- 
ing  of  tlie  house  dry  refuse  and  excrement  was  only  about  $95 
per  annum  j>er  1000  of  popidation, — less  than  10  cents  a  person 
per  annum. 

'■*  The  sysU^m  has  been  in  operation  more  than  twelve  years. 

"  The  tubs  arc  removed  in  the  day-time  without  offensive 
odor. 

"  Where  ashes  are  frequently  thrown  into  the  tubs  at  Man- 
chester, \er\  little  odor  is  to  be  |HTCcived  in  the  closets. 

"  For  the  villages  of  the  iState.  which  can  have  no  general 
water-supply,  I  would  unhesitatingly  advise  the  use  of  the 
*pail'  or  tub  system  as  practiced  in  Manchester,  England,  as 
being,  from  a  sanitary  point  of  view,  on  immcusc  improvement 
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ovor  tlie  deatli-brtH?din{:r  pniuz-vnitUs  in  roimnuii  usp.  The 
cheapness  of  the  phiu  und  the  sniallnoss  of  the  orii,niinl  outlay 
of  brains  and  money,  in  comparison  with  that  nceiicil  fn  Imild 
a  good  sewer  system,  will  make  it  possible  to  introLhire  a  tub- 
privy  system  into  most  ^nlla^jfes  half  a  ceiituvy  brjbrc  sewers 
would  meet  with  any  consideration. 

"At  a  small  cost  the  existhig  piiv^-vanUs  can  be  cleaned 
and  filled,  and  the  privies  altered  into  heivlthlul  tulj-closets.  The 
town  auLtioi'iti(>s  must  then  Jirraiif^c  for  tlic  removal  of  the  tulis 
once  a  wiu'k,  and  for  their  tliomujih  cleansiufj;  and  disinfecting. 
Any  isolated  liouse,  or  groH[»  of  honsrs,  can  use  the  tub  system, 
taking  care  of  it  themselves.  If  the  [>lan  is  ailoptcd  in  viUages 
it  will  doulith'ss  spread  into  the  rountr\,  and  bernmc  tho  most 
powerl'id  menns  ol'  abolishing  the  fiital  privy-vaidts  which  are 
poisoning  the  liirm-weUs." 

3.  Etirth-  ami  Ash"  Closets. — The  earth-  and  ash-  closets 
are  devices  in  use  to  a  large  extent  in  Knglnml,  and  to  a  less 
degree  in  this  conntr\',  for  the  pnr|>nsf'  of  rendering  human  ex- 
creta inodorous  liy  covering  tlieni  immediately  al^er  they  are 
voided  with  dry  earth  or  ashes.  The  earth-closet  is  the  inven- 
tion of  the  Rev.  llenr)'  Moule,  of  England,  and  consists  of  an 
ordinary  commode  or  rloset,  the  essential  feature  of  which  is  a 
resen'oir  containing  dried  earth  or  usIk-s,  a  quantity  ol"  which, 
amounting  to  about  twice  the  quantity  of  fteces  voi<led,  is  thrown 
upon  the  evacuation  either  by  hand  or  by  means  of  an  auto- 
matic apparsitus  called  a  "chucker."'  Just  as  in  the  ordinary 
water-closet,  by  raising  a  handle  a  su])j)ly  of  water  is  thrown 
into  the  hop]»er  to  wash  down  the  fieces  into  the  8oil-pi))e,  so,  in 
the  usual  form  of  the  eartli-doset,  raising  the  handle  projects  a 
quantity  of  earth  upon  the  evacuated  fteces  and  urine.  By  this 
means  the  excr(^ta  are  rendered  entirely  inodorous  and  dry. 
The  contents  of  the  closets  may  be  collected  into  a  heap  in  a 
dry  place.  In  the  course  of  a  few  mouths  the  organic  constit- 
uents have  become  oxidized,  and  the  earth  may  be  used  over 
again  for  a  number  of  times.     A  well-known  sanitarian  states 
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tliiit  he  1ms  used  sifted  anthracite  coal-aslH^s  ten  or  twelve  times 
over  ill  the  rourso  of  three  yeai-s.  During  tins  time  the  material 
under  no  eircumstances  ffave  any  indication  that  it  was  "  any- 
thing but  ashes,  with  a  slight  admixture  of  garden  soil/" 

Ur.  Buchanan,  of  pjUgland,  comparing  the  advantages  of 
the  earth-(l()s(>t  with  thost'  of  the  water-eloset,  says:  "It  is 
cheaixjt  in  original  cost;  it  reqiiires  less  repairs;  it  is  not  in- 
jured by  frost ;  it  is  not  damaged  by  improper  substances  being 
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thrown  down  it ;  and  it  verj'  greatly  reduces  the  quantity  of 
water  required  by  each  liousehold.'*^ 

In  cities  and  towns  th<'  remmal  of  tlie  excreta  should  be 
carried  out  by  or  under  the  imninliatc  direction  of  the  mu- 
nicipal siuiitary  authorities.  If  this  is  neglected,  abuses  are 
liable  to  creep  in  which  will  vitiate  the  peiformanee  of  any 
system,  however  faultless,  when  properly  managed. 

Many  advocates  nf  the  pail,  dry  earth,  or  privy  systems  urge 
tlic  advantage  of  the  large  quantity  of  valuable  manure  wliich 

'  TliK  HaiilUry  I^ratii»«c  of  Uouurs  luul  Tnirns,  Waring,  p.  360.   3d  (hL,  IMU. 
•  ()ttol«(l  Ui  WMlug,  BtMiTaelMd,  ^  9M. 
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can  be  realized  by  conTcrting  the  excteiiK>ntnl  matters  into  poxi- 
drette  and  other  fertilizing  compounds.  £lx})erience  has  shown, 
however,  that  the  cost  of  prepaiiiig  a  satisfectoTT  fertUixcr  from 
hximan  exrivment  is  much  greater  than  can  be  realir^  from  its 
sale.  In  all  places  in  Great  Britain  and  the  contineul  of  Europe 
trbere  it  has  been  tried  tlie  decision  is  against  its  piacticiibility. 
The  agricultutal  consideration  should,  however,  be  a  secon<lary 
one,  if  the  systems  mentioned  are  economical  and  meet  the 
sanitan."  requirements  (wliich  the  priiy  system  certainly  does 
not).  Tlio  a<loption  of  one  or  other  of  them  may  be  secured 
where  raon*  jx»rfert  but  more  complicated  and  exjiensive  systems 
may  be  out  of  the  question. 

4.  The  hiriimatk'  Si//*tein  of  Lienmr. — A  system  which 
seems  to  be  uwfid  in  larger  cities,  esjiecially  wlieiv  the  t()|K)- 
graphical  conditions  are  such  as  to  n-nder  nea^ssarj'  nv^chanical 
aid  in  overcoming' obstacles  to  natural  draiuAge,  is  the  pne<i» 
raatic  system  devised  by  Captain  Ijenuir,  of  Holland,  and 
generally  known  as  the  I.ieniur  system.  It  consists  of  a  set  of 
8oil-j>ipes  running  Crom  the  water-rlos(»ts  to  central  district 
reservoirs,  from  wliich  the  air  is  exhausted  at  stated  inter^al8, 
When  a  vaciuim  is  created  in  the  reservoir  the  contents  of  the 
water-closets  and  soil-pijx's  are  driven  forcibly  into  the  reservoir 
by  the  pR'ssure  of  air.  The  district  reservoirs  are  connecttnl  by 
a  sc|)arate  system  of  pi[Krs  with  a  main  depot,  and  the  tninsfer 
of  the  fa3cal  matter  from  the  former  to  the  latter  is  also  accom- 
plished with  the  aid  of  pneumatic  pressure.  The  complete 
system  of  Ijicniur  provides  that  at  the  main  doiMit  the  fa>cal 
matter  sliall  he  treated  witii  clieniicals,  evaporated,  and  con- 
verted into  a  dry  fin'tilizer — poudrette.  It  apjK'ars  from  the 
published  reports  that  while  the  system  has  l>een  jMirtially 
adopted  in  three  Dutch  cities,  in  only  one  of  them,  Dortrecht, 
has  th<'  machinery  for  manufacturing  poudrette  been  establishe<l. 
With  retS'rence  to  this  Erismann'  says:  *•  It  seems  never  to  have 

■  VoD  IViienkufpr  uu)l  ZieniMen :  Uuidbucb  dor  Hyxlou*.  U  "fh.,  II  Ablh.,  I  Hafta, 
p  IK). 
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been  in  regular  working  order,  for  the  ftecul  masses  are  mixed 
witli  8treet-s\v('0|)ings  and  ashes  into  a  (rompost-mass,  which 
causes  no  little  discomfort  in  the  neighborhood  by  the  offensive 
odors.  In  Amsterdam  the  ftecal  mattei-s,  which  frequently  do 
not  tind  a  rtnidy  sale,  are  partly  made  into  a  conijHjst  witli 
sweepings,  [jartly  used  to  lertilize  meadows,  or  simply  discharged 
into  the  water." 

As  to  the  ])nictical  working  of  the  system  (hf  opinions 
differ  widely.  Wliih-  the  miijority  of  sanitarians,  including 
Virchow,  \on  Pcttenkofer,  and  Mr.  liiiwliuson,  objict  to  it  as 
not  fulfilling  the  demands  of  hygiene,  the  system  has  also  lieeu 
criticized  by  engineers  as  not  Ix-ing  in  accordance  with  the  well- 
known  principles  of  their  science.' 

Two  other  plans  for  the  removal  of  fiecal  matter  by  pneu- 
matic pressure  have  been  inventeil,  uauicly,  the  Slione  and  the 
Berlicr  sy.steras.*  Neither  of  these  has  been  adopted  to  any 
considerable  extent.  Both  s<vm  to  the  author  to  full  jhr  short 
even  of  the  merits  of  the  Ijernnr  syst^'ni. 

5.  77i^  Wiiltr-Ciirrioije  St/'<itm  of  St^weroge. — Two  sys- 
tems of  removal  of  sewage  by  water-carriage  are  in  use  at  the 
present  time.  They  arc  technically  known  as  the  ''combined" 
and  the  "  se|)arate  "  systems.  In  the  former,  which  is  the  sys- 
tem upon  which  the  most  of  the  sewers  in  this  country  are 
constnicted,  all  excreta,  kitchen-slops,  waste-water  from  baths 
and  manufacturing  establishments,  as  w«'U  as  storm- water,  are 
carried  off  in  the  sjime  cunduits.  In  the  sejiarate  system^  on 
the  other  hand,  the  removal  of  the  storm-water  is  provided  for, 
either  by  surface  or  under-ground  drains,  not  connected  with  the 
sewers  proiK-T,  in  which  only  the  discharge  from  water-closets 
and  the  refuse-water  I'rom  housi/s  and  factories  an?  conveyed. 
In  the  separate  syst^-m  the  pipes  are  of  such  small  cnlibrc  that 
a  constant   tiow  of   their   contents   is    muintniucd,  preventing 

•  PaiHTK  liy  MaJ.  C.  H  I^tmlic  and  Col.  Oro,  E.  Warltic  .Ir.,  \n  Klflti  nirnniitl  Report 
Mit  RtaU>  ll<>.-iril  nf  Mcnllli.  Hrf  al»ii,  in  favnr  nf  •jsU'iii,  ii  |>a|K>r  by  Dr,  ('.  W.  ChancoUor,  In 
«uiM>  |iablko«it*in,  and  mi  elatmrntc  dcwniitlon  by  xbe  ■nine  aiithnr  In  TriuiiL  Mcil.  %nA  Chit, 
ramlty  of  Mil.,  UIML 
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deposition  of  sus()ondod  matters  and  lUmiuisliing  decomposition 
and  the  formation  of  sewer-gas. 

In  tlie  combined  system,  on  the  other  hand,  the  sewers 
must  he  raude  large  enougli  to  receive  the  niaxitniim  niin-fall  of 
the  district.  Tliis  requires  a  caHbre  greatly  in  excess  of  the 
ordinary  needs  of  thtr  sewer,  and  furnishes  favorable  conditions 
for  the  formation  of  sewer-gas  and  the  development  of  minute 
vegetable  organisms.  The  ordinary  flow  in  a  sewer  of  large 
calibre  is  nsnally  so  sluggish  as  t<j  prnnu)te  the  deposition  of 
solid  matters  and  the  gradual  obstniction  oi"  the  sewer. 

It  is  the  opinion  of  the  most  advanced  sanitarians  that  the 
separate  system  i'ultills  the  demands  of  a  rational  system  of 
sewerage  better  than  any  other  at  present  in  use.  The  objec- 
tions to  the  combined  system  are  so  many  and  so  great  that  it 
does  not  seein  advisable  fljr  saniUiry  authorities  to  recommend 
tlie  construction  of  sewers  on  tliis  priui'iple  in  tlie  future. 

The  seiMirate  system  of  sewerage,  indorsrtl  as  it  is  by  higli 
engineering  and  sanitary  authorities,  and  by  a  satisfactor)',  prac- 
tical test  of  twelve  years  in  the  city  of  Meniii)his  and  of  nme  years 
in  the  town  of  Keene,  N.  H.,  seems  to  the  author  to  possess 
merits  above  any  otlter  plan  for  the  removal  of  excreta  and 
house-wastes.  The  following  description  is  from  a  pajK^r  by 
Col.  George  E.  Waring,  Jr.:  "A  jK^rfect  system  of  sanitary 
sewerage  woidd  be  sometliing  like  the  following:  No  sewer 
should  be  used  of  a  snndler  diameter  than  ti  inches  (15  centi* 
metres):  ti,  liecause  it  will  not  bo  safe  to  !id(>]>t  a  smaller  size 
than  4-inch  (10  centimetn-s)  for  house-drains,  ami  the  sewer 
must  be  large  enough  to  surely  remove  whatever  may  Ik*  de- 
livered by  these;  /,>,  because  a  smaller  pipe  than  6-inch  would 
be  less  readily  ventilated  than  is  desiral)le;  t\  and  because  it  is 
not  necessary  to  adopt  a  smaller  radius  than  'S  inches  (5  centi- 
metres) to  secure  a  cleansing  of  the  chainiel  by  reasonably 
copious  flushing. 

"  No  sewer  should  bo  more  than  6  inches  (15  centimetres) 
in   diameter,   until    it  and   its    branches    have   accurauLited  a 
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sufficient  flow  at  the  hour  of  greatest  use  to  fill  this  size  half  full, 
because  the  use  of  a  larger  size  would  be  wasteful,  and  because 
when  a  sufficient  ventilating  capacity  is  secured,  as  it  is  in  the 
use  of  a  6-iuch  pipe,  the  ventilation  becomes  loss  complete  as 
the  size  increases,  leaving  a  larger  vohnne  of  contained  air  to 
be  moved  by  the  friction  of  the  current,  or  by  extraneous  in- 
fluences, or  to  be  acted  iijwn  hy  changes  of  teniptnature  and 
of  volume  of  flow  within  the  sewer. 

"The  size  shoidd  bo  increased  graduully,  and  only  so 
rapidly  as  is  made  necessiiry  by  the  filling  ol'  the  sewer  hall' 
full  at  the  hour  of  greatest  flow. 

"  PjVery  point  of  the  sewer  should,  by  the  use  of  gaskets 
or  otherwise,  be  protected  against  the  least  intrusion  of  cement, 
which,  in  spite  of  tlie  greatest  care,  creates  a  roughness  tluit  is 
liable  to  accumulate  obstructions, 

"  The  upper  end  of  each  branch  sewer  should  be  pro\ided 
with  a  Field's  flusli-tank  of  sufficient  capacity  to  secure  the 
thorougli  daily  cleansing  of  so  much  of  the  conduit  as  from  its 
limiteil  flow  is  liable  to  deposit  solid  matters  by  the  way. 

"There  shonld  he  sufficirnt  man-holes,  coveitxl  by  open 
gratings,  to  admit  air  for  ventilation.  If  the  directions  already 
given  are  aclhered  to,  man-liolcs  will  not  be  necessary  liir  cleans- 
ing. The  use  of  the  flush-tank  will  be  a  safeguard  against 
deposit.  With  the  system  of  ventilation  about  to  be  described, 
it  will  suffice  to  place  tlie  man-holes  at  intervals  of  not  less  than 
1000  f.H't  (305  metres). 

"•  For  the  completer  ventilation  of  the  sewers  it  should  he  made 
compulsory  for  every  householder  to  make  his  connection  without 
a  trap,  and  to  continue  his  soil-pipe  above  the  roof  of  his  house. 
That  is,  every  house  connection  should  fiiniish  an  uniuter- 
rupted  ventilation-channel  4-  inehes  (10  eentimetres)  in  <ltameter 
throughout  its  entire  length.  This  is  directly  the  reverse  of  the 
system  of  connection  that  should  W  atlopted  in  the  case  of 
storm-water  and  street-wash  sttwers.  These  arc  foul,  and  the 
volume  of  their  contained  air  is  too  great  to  be  thoroughly  ven- 
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tilated  by  such  appliances.  Their  atmosphere  contains  too  mucli 
of  the  impure  g^scs  to  make  it  prudent  to  discharge  it  through 
ho\ise-drains  and  soil-i)ipc's.  With  the  system  of  small  j)ipc8 
now  described,  the  Hushing  would  be  so  constant  and  complete 
and  the  amount  of  ventilation  furnished,  as  cumijared  to  volume 
of  air  to  be  changed,  would  be  so  great,  that  what  is  popularly 
known  as  '  sewer-gas '  would  never  exist  in  any  part  of  the 
public  drains.  Even  the  gases  prodnctnl  in  the  tmps  und  pipes 
of  tlic  house  itself  would  be  amply  rectified,  diluted,  and  rt>n»oved 
by  the  constant  movement  of  air  through  tlic  latt<:r. 

"All  house  coiuicctious  with  the  sewers  should  be  through 
inlets  entering  in  the  direction  of  the  flow,  and  these  inlets 
should  bo  tunnel-shaped  so  that  their  How  may  be  dohverod  at 
the  bottom  ol'  the  sewer,  and  so  that  they  may  withdmw  the  air 
from  its  croAVu;  that  is,  the  vertical  diameter  of  the  inlet  at  its 
point  of  junction  should  be  the  same  as  the  diameter  of  the 
sewer. 

"All  changes  of  direction  shoidd  be  on  gradual  curves,  and, 
as  a  matter  of  course,  the  full  from  the  heatl  of  each  brancli  to 
the  outlet  should  be  continuous.  Reduction  of  grade  within 
this  limit,  if  considerable,  should  always  be  gradual. 

"So  tar  as  circumstances  will  allow,  tlie  drains  should  bo 
brought  together,  and  tlu-y  should  tinidly  tliscliarge  through  one 
or  a  few  main  outlets, 

"The  outlet,  if  water-locked,  should  have  ample  means  for 
the  admission  of  fresh  air.  If  open,  the  mouth  should  be  pro- 
tected against  the  direct  action  of  the  wind. 

"It  will  be  seen  that  the  system  of  sewerage  here  described 
is  radically  different  from  the  usual  practice.  It  is  cleaner,  is 
much  more  cnni[jl{'tely  ventilated,  and  is  niovf  exactly  suited  to 
the  work  to  be  performed.  It  obviates  the  filthy  accumulation 
of  street-manure  in  catch-basins  and  .sewers,  and  it  discharges  all 
that  is  delivered  to  it  at  the  iK)int  of  ultimate  outlet  outside  tlie 
town  before  dc»composition  can  even  begin.  If  the  discharge  is 
of  domestic  sewage  only,  it.s  solid  matter  will  be  consumed  by 
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fishes  if  it  is  delivered  into  a  water-course,  and  its  dissolved 
material  will  be  taken  up  by  aquatic  vegetation. 

"The  hmitcd  quantity  and  the  uniform  volume  of  the 
sewage,  together  with  tlie  ahs<'uce  of  diluHoii  by  rain-fall,  will 
make  its  disposal  by  agricultural  or  chemical  processes  easy  and 
rehable. 

"The  cost  of  construction,  as  compared  with  tliat  of  the 
most  restricted  storm-water  sewers,  will  be  so  small  as  to  bring 
the  imtmtvement  within  the  reach  of  the  smaller  commiuiities. 

*•  In  otlicr  'words,  while  the  system  is  the  best  for  large 
cities,  it  is  the  only  one  that  can  be  afforded  in  the  case  of 
small  towns. 

"  Circimistanccs  are  occasionnlly  such  as  to  i-equive  extensive 
engineering  works  for  the  removal  of  storm-water  through  very 
deep  channels.  OrdinarUy,  the  removal  of  storm-water  is  a  very 
simple  matter,  if  we  will  accept  the  fact  that  it  is  best  carried, 
so  far  as  possible,  by  surriice  gutters,  or,  in  certaux  cases,  by 
special  conduits,  placed  near  tlie  surllice.. 

"It  is  often  necessary,  in  addition  to  the  removal  of  house- 
waste,  to  provide  for  the  drainage  of  the  subsoil.  This  should 
not  be  effected  by  oi)en  joints  in  the  sewers;  because  the  same 
oiK'ning  that  admits  soil-water  may,  in  dry  seasons  and  porous 
soils,  jiernht  the  escfqie  of  sewage  matters  into  the  ground, 
which  is  always  objectionable. 

"Soil-water  drains  may  be  laid  in  the  same  tnmch  with  the 
sewers,  but  preferably,  indess  they  have  an  ind4'pendent  outlet, 
on  a  shell"  at  a  higher  level,  ^^■h^m  they  discharge  into  tlio 
sewer  they  should  always  deliver  into  its  upjH'r  ]>art,  or  uito  a 
man-hole  at  a  jjoint  al)ove  the  How-line  of  the  sewage."^ 

The  cstjiblishment  of  a  systf>m  of  sewenige  |>resnpposrs  a 
constant  and  abundant  supply  of  water  to  keep  all  clos<>ts  dean 
anil  all  house-tlrains  antl  street-sewers  well  Hushed.  Where  this 
cannot  be  obtained,  sewers  would  Ik*  likely  to  prove  greater 
evils  than  benefits.     In  such  <«ses  one  of  the  methods  of  removal 

*  The  AewvrInK  oihI  DnJnaKcof  eUle»,  Warlns,  I'libllc  Health,  vol.  v,  p.  8& 
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of  excreta  before  meiitioucd,  cither  the  pail-  or  earth-  close't 
system,  should  be  adopted. 

The  final  disposal  of  sewage  is  a  problem  that  depends  ibv 
its  solution  partly  upon  the  ugrieultural  needs  of  the  country 
around  the  city  to  be  sewered,  partly  upon  the  proximity  of 
larj^'e  bodies  of  water  or  riuuiing  streams.  Wlieti  the  city  is 
situated  upon  or  near  large  and  swiflly-tlowing  streams,  the 
sewage  may  be  emptied  directly  into  the  stream  without  seriously 
impairing  the  purity  of  the  latter.  altliou|(h  the  principle  of  thus 
disposing  of  sewage  is  wrong.  DUution,  deposition,  and  oxida- 
tion will  soon  remove  all  appreciable  traces  of  the  sewage  of 
even  the  largest  cities.  Where,  on  the  other  hand,  the  stream 
is  madequate  in  size  to  carry  off  the  sewage,  or  where,  as  in  the 
Seine  and  Thames,  the  current  is  sluggish,  some  other  nietliod 
of  final  disposal  must  be  adopted. 

In  many  cities  of  Great  Britain  and  the  continent  of  Europe 
the  dispisid  of  the  sewage  by  irrigation  of  cultivated  laud  has 
been  practiced  for  a  number  of  years.  The  reports  upon  the 
working  of  the  system  are  generally  liivoraljle,  aithougli  some 
sanitarians  express  doubts  of  the  efficiency  of  the  system.  In 
using  sewage  for  the  irrigation  of  land,  two  objects  are  secured : 
first,  the  fertilization  of  the  bnd  by  the  manurial  cnnstituents 
of  the  sewage,  and,  second,  the  purification  of  the  liquid  portion 
by  filtration  through  the  soil.  The  organic  matters  which  have 
been  held  back  by  the  soil  undergo  nqwd  oxidation  in  the  presence 
of  air  and  the  ba<'teria  of  decay,  and  are  converted  into  plant- 
food,  or  into  harmless  compounds.^  Sewage  irrigation,  as  prac- 
ticed in  EurojK*,  must  make  provision  for  the  disposal  of  a  very 
large  proportion  of  water  in  the  sewage  (street-wash,  storm- 
water),  whicli  requires  much  larger  an-as  of  land  than  wimld  be 
needed  if  only  sewage  material  pro|K'r  (water-closet  and  kitchen- 
waste)  was  to  be  thus  disposed  of.  In  this  coinitry  a  practical 
experiment  has  recently  been  made  at  Pullman,  Illinois,  delivering 
only  the  sewage  materials  above  mentioned  upon  tlie  irrigation 
area.     The  success  of  the  ex[x;riinent  is  said  to  be  satisfactory. 
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All  land  used  for  sewage  Lrrigatiou  should  be  drained  with 
drain-tile  at  a  depth  of  3  to  6  feet  (1  to  2  metres)  below  the 
surface,  in  order  to  promote  a  rapid  carrying  off  of  tlie  watery 
portion  of  the  sewage,  [»uiilied  by  tiltnition  through  the  soil.  A 
saudy  loam  is  the  best  soil  lor  irriji^jatiou.  Clay  is  not  sufficiently 
jK,'rmeable  to  air  and  water,  while  piu^e  wind  allows  the  sewage 
to  pass  through  too  readily,  before  the  organic  matters  iu  it 
have  been  sufficiently  oxidized.  It  has  been  shown  that  tlie 
roots  of  plants  assist  largely  m  the  oxidation  of  organii'  matter. 

The  entire  piocess  of  collecting  and  finally  disjMJsing  of 
sewage  matters,  from  the  moment  they  are  received  in  the  liouse- 
receptacles  until  discharged  into  the  swiAly-flowing  stream  or  on 
the  sewage  farm,  sliould  be  voiil  of  offense  to  the  senses  of  siglit 
or  smell.  Witli  a  proper  construction  and  management  of 
sewerage  works,  on  the  lines  indicated  in  this  chapter,  it  is 
believed  these  residts  can  be  attained. 

During  the  past  five  or  six  years  a  number  of  experi- 
ments have  been  made  in  this  country  with  various  processes  for 
the  dispo.sal  of  excreta  and  garbage  by  cremation.  In  a  general 
way  the  principle  may  be  pronounced  a  success,  althougli  its 
proper  application  in  practice  is  still  under  discussion. 

[The  following  works  give  fuller  details  upon  the  matters 
treated  in  the  two  foregoing  chapters: — 

Krismaim,  EiitfiTiumg  der  Abrullstofre.  IMIhIi.  d.  Hygiene,  etc., 
II  Til.,  I  Alitli.,  1  Ullle.— C.  F.  FoIboiu,  Sevciitli  Kii.orl  Msiss.  Stnto 
Hoaitl  of  n<':i!tli,  l.s7t),  p.  276. — Soyka,  StaiUv-iciiiitinni;,  in  Iti-uleiR-y- 
clopjedie  d.  ges.  Ileilk.,  B<1.  xiii,  \\  14  rl  fn/. —  IVtlinkoCvr,  Tli«  Siiiiitnry 
KelntiuiiH  of  tlie  Soil,  in  Pop.  Sci.  Monthly,  vol.  xx,  pp.  332,  4fi8. — Cor- 
Held  aiiil  Parkes,  The  Trenlineiit  and  Utilization  of  Sewnjre,  IS8T. — Hi»- 
|wrts  of  the  Committee  on  Destriiction  of  Giirlmj^c  ami  Kffiisf,  Pnbliu 
Health,  vols,  xiv  and  xv. — .Soyka,  Der    Boileii   iu  Hdln-li.  d.  Hygiene, 

I  Tbl.,  2  Abth.,  3  Hea.— W.  Santo  Crimp,  Sewage-Diapoeai  Works 

'Waring,  Modern  Methods  of  Sewage  DispoflaLJ 


QUESTIONS   TO    CHAPTER  V. 

Removal  op  Sewaok. 

Why  must  arrangeiiieiits  Iw  uvm\v  in  all  large  communities  for  the 
removal  of  sewage  ?  To  what  tin  tin-  organic  c-nriRlitnetits  of  sewage 
give  rise,  and  what  is  the  elleit  \\[n}ii  health  of  tlie  continued  inhnhition 
of  these  products  ?  How  else  may  the  im[>regtiation  of  the  soil  with 
sewage  cndungcr  health  ?  What,  then,  is  the  oljeet  of  any  system  of 
sewage  rccuoval  ?  Wliut  will  liiiely  yovein  the  ehoiee  and  adoption  of  a 
sewage-removal  system  hy  any  fonunMiiity  ? 

What  different  systi-nva  are  in  use  at  llie  t)resi'nt  time?  Which  of 
these  is  the  worst  and  most  unsanitary  ?  In  ease  the  privy  system  is  to 
be  considered,  what  conditions  aliouhl  lie  insisted  upon?  Uow  may  a 
privy  be  ventilated?  Why  should  a  privy  not  be  located  In  a  cellar  nor 
too  near  the  house?  What  sub.HtaineM  may  be  use<l  to  deoilorize  the 
contents  of  privy-vaults,  and  how?  Are  deodorizers  always  disinfect- 
ants, and  is  the  danger  nece««;vrily  removed  when  the  o<lor  is  destroyed? 
How  often  should  piivy-vanlts  be  eniptieil?  How  may  this  be  done 
without  oltcnsc  to  the  senses  ?  What  are  the  grave  objectious  to  the 
midden  or  shallow-pit  system,  and  to  digging  the  vault  or  ee88-|)ool  to 
the  level  of  the  ground-water  ? 

What  is  meant  by  tlie  Roelidale  or  pail-closet  system?  What  are 
some  of  its  advantages?  What  can  be  'jaiil  of  its  elllftiey  for  large  com- 
munities and  for  the  economy  of  adniiiiistration  ?  Wh.at  is  an  earth- 
closet,  and  upon  what  does  its  etiiciicy  de[H:nd  ?  What  are  some  of  its 
advantages  ? 

l)escril)e  the  pneumatic  system  of  Liernur.  Has  it  apparently  lieen 
satisfactory  in  its  workings?  What  other  systems  have  employed  the 
pneumatic  principle,  and  with  what  success  ? 

What  do  we  nn^an  by  the  water-carriage  system  of  sewerage  ?  What 
two  systems  are  end«raced  under  this  head?  What  is  the  distinction 
between  the  two?  Which  is  in  most  common  use?  What  muHt  I>e  the 
size  of  the  sewers  in  the  combined  system,  and  what  are  the  consequent 
objections?  Why  <loes  the  separate  system  seem  the  better  ?  Describe 
the  hitter  in  detail.  What  governs  the  size  of  the  drains  in  the  separate 
gystem  ?  How  is  this  system  kept  ck*an  and  free  from  obstructions  ? 
How  is  it  to  be  ventilated  ?  How  does  it  differ  in  this  respect  from  the 
combined  system  ?     What  are  some  of  the  e8|jeeial  points  to  be  observed 
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in  the  construction  ?  What  may  be  said  as  to  cost  of  construction  and 
as  to  the  ultimate  disposal  of  the  sewage  ?  Why  should  sewers  not  be 
employed  to  drain  the  subsoil?    How  may  this  be  done  f 

What  does  the  establishment  of  a  sewerage  system  presuppose  ?  If 
plenty  of  water  cannot  be  had,  what  system  of  sewage  removal  should 
be  adopted  f 

In  what  way  may  we  finally  dispose  of  the  sewage  ?  What  are  the 
objections  to  discharging  it  into  running  streams  ?  How  will  it  be  finally 
disposed  of  in  such  a  stream?  What  is  meant  by  the  irrigation,  the 
sub-irrigation,  and  the  filtration  methods  ?  What  becomes  of  the  organic 
matter  of  the  sewage  in  each  case  ?  What  of  the  sewage  water  ?  What 
sort  of  soil  is  needed  for  the  irrigation  method  ?  What  can  be  said  of 
the  disposal  of  sewage  and  garbage  by  cremation  ? 


CHAPTER  VI. 
Construction  of  Habitations. 


The  im]iortance  of  observing  the  principles  of  hygiene  in 
the  construction  of  habitations  for  human  behigs  is  not  Kuffi- 
ciently  iippicciatod  by  the  public.  Architects  and  bnildcrs  them- 
selves have  not  kept  \K\te  with  the  sanitarian  in  the  study  of  the 
conditions  necessary  to  be  observed  in  building  a  dwelling-house 
whicli  shall  answer  the  requirements  of  vsanitary  science. 

In  an  investigation  conducted  by  Dr.  Villerme'  it  wjis  fuund 
that  in  France,  from  1821  to  18*i7,  of  the  inliahitiuts  of  arron- 
dissements  containing  Tjx-rcent.  of  badly-constructed  dwellings, 
1  person  out  of  every  72  died  ;  of  inhabitants  of  arrondisscments 
containing  22  per  cent,  of  Imdly-constructed  dwi'Uings.  1  out  of 
65  died  ;  while  of  the  inhabitants  of  arrondisscments  containing 
38  i)er  cent,  of  hndiy-constructed  dwellings,  1  out  of  every  45  died. 

Inseparable  from  the  question  of  the  defective  construction 
of  dwellings  is  tlint  of  overcrowding  in  cities,  because  the  most 
crowde<l  ])orti()ns  of  a  ('ity  ;ire  at  the  same  time  those  in  which 
the  construction  ul'  tlweilings  is  most  defective  from  a  hygienic 
stand-point.  The  following  tables  show  the  relations  of  the 
death-nite  to  density  of  population  in  various  large  cities  of 
Eur*)|M',  and  also  tb<>  relations  between  overcrowding  in  dwell- 
ings and  the  mortality  I'roni  contagious  diseases : — 

TABI.KXVII. 
RELATION    OF   DEATB-RATK   TO    DENSITY    Of    POPDLATION. 


City. 

Mi>an  Niiiiilvrcir  Inlirvli 
ItAute  to  e«ob  UouK. 

A%rr;icp  Di>atli-rat«  per 
tOiiC  Inlinbiuoti. 

London 

8 

32 
35 
52 
55 

24 

Berlin 

25 

Paris       ......... 

28 

St.  Pftersburg 

Vienna  ,....•••■ 

41 
47 

1  Unotad  In  R«»l«ncydapB«lia  d.  gea.  Heilk.  Bd.  11,  71. 
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In  Glasgow,  the  death-rate  in  apurtrncnts  with  1.31  occu- 
pants is  21.7  \H'V  1000,  while  in  apaitnictits  with  2.0o  oc<ui>jints 
the  rate  is  28.6  ixr  1000. 

In  Buda-Pt'sth,  in  1 872-73,  it  was  found  that  outorevcry  100 
deaths  from  all  causes  there  were,  from  contagious  diseases: — 

20  (leatbs  in  dwellings  with  1  to    2  persons  in  each  room. 

an         a  a  (i  >(       u    t<       g  n,  n       u  n 

32       "       "         "  "     6  "   10        "         "     '^        " 

79       "       "         "  "    over  10        "         "      "         •• 

Dr.  Jose  A.  do  los  Rios  gives  the  follnwiug  statistics,  bear- 
ing upon  tlie  mortality  of  choleni,  in  relation  to  the  number  of 
persons  occupying  one  room  when  attacked  by  it: — 

Of  10,000  persons  attacked  by  cholera,  and  living  1  person 
to  tin*  room,  (>S  dieil. 

•Of  10,000  persons  attacked  by  cholera,  IVom  1  to  2  to  tlie 
room,  131  died. 

Of  l(t,000  [KTsons  attiicked  by  chol(?ra,  living  2  to  4  to  the 
room,  2li>  died. 

Ol'  10,000  persons  attacked  by  choleru,  living  4  or  more  to 
the  room,  327  died. 

The.se  figures  show  verj'  clearly  the  vital  importance  of  the 
application  of  sanitary  laws  in  the  constnurtion  and  occupation 
of  dwellings. 

Auotlier  cutious  and  suggestive  point  is  presented  by  some 
stjitistical  researches  on  the  mortality  til"  Heilin,  in  regjird  to  the 
death-nite  among  persons  Hving  in  ditferent  .stories  ol'  hou.ses.  It 
was  found,  for  exani[>le,  that  the  mortnlity  in  fourth-storv  dw(41- 
ings  is  higher  than  in  I  he  lower  stories.  I'',\en  biisenK'nt  dwell- 
higs  furnish  a  lower  death-rate.  Still-birlhs,  especially,  occur 
in  a  larger  proportion  among  the  occupants  of  the  up])er  stories 
of  houses.  Tliis  may  lie  explained  by  the  unf:ivoml)le  effects  of 
frequent  stair-climbing,  es]>ecially  in  pregnant  wonu-n. 

It  is  in  the  death-rate  among  young  diildren  that  tlie  effects 
of  overcrowding  and  imsanitary  construction  of  dwellings  are 
espH-ially  manifest.     The  mortality  returns  from  all  the  large 
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cities   of   the   world   give    niounilul   evidences   of    this   every 
summer. 

The  researclics  of  Dr.  H.  I.  Bowditch  upon  soil-wetness,  to 
which  reference  has  already  been  made  in  a  previous  chapter, 
sfiow  conclusively  that  persons  living  in  houses  situated  upon 
or  near  land  habitually  or  excessively  wet,  are  especially  prone 
to  l>e  attacked  by  pulmonary  consumption.  Dr.  Buchanan'  has 
corroborated  the  truth  of  Dr.  Rowditch's  observations  by  sliow- 
m^,  from  the  records  of  a  number  of  cities  and  towns  of  Great 
Britain,  that,  with  the  introduction  nf  a  j^ood  drainage  system, 
briiif^ng  about  a  depression  and  nnilbrmity  of  level  of  tlie 
ground-water,  the  mortality  from  consumption  and  other  dis- 
eases ver}'  markedly  (Hminishcd.  'lUc  following  table,  showing 
the  pn>]K>rtionate  aniauut  of  this  diminution,  is  abridged  from 

the  official  reports' :  — 

Table  XVIII. 

RESULTS  OF    SANITARY   WORK. 


Namb  or  Placb. 

1 

I'onuliition 
In  1881. 

Avernpe 
Mnruilitv  per 

Kino  iM.r.iri- 

I'nimlrurtion 
of  Works. 

.\T('rae<" 

Mnrlniriv 

IMir  um 

Bliicc  Coin 

i>li>tiori  ut 

Works. 

.SavliiB  of 
i|«'rcent.). 

tioii  of 
Tviilioiil 

Fever 
IUte(|H!r 

cent.). 

Reiluc- 

tton  in 

Rate  of 

Pl.thUta 

(pcrcpnl.). 

Bftnhury     .     . 

10.338 

28  4 

20.S 

12i 

48 

41 

Cardiff  .     .     . 

82,  DM 

:w.3 

22.fl 

33 

40 

17 

Croydon     .     . 

5W,22!i 

23.7 

ISfl 

22 

6.1 

17 

Dover    .     .     . 

2:!.  I  OS 

23(! 

20.0 

7 

30 

20 

Ely    ...    , 
Leicester     ,     . 

7.H47 

23.  l» 

ao.'j 

14 

56 

47 

fis.cmi) 

3«4 

25  2 

4J 

4K 

32 

Mnrc-lrsflcld    . 

27,47r) 

2fl.S 

23.7 

30 

48 

31 

Mcniiyr     .     . 

62.77H 

38.2 

2«.2 

18 

00 

11 

New|)orl     .     . 

24.756 

81. « 

21  6 

33 

36 

33 

Riii;liy   -    .     . 

7.M18 

19.1 

18.« 

•^i 

10 

48 

Salisbury    .     . 

ft.(»3() 

27.  r> 

21.9 

20 

75 

49 

Warwick    .    . 

10,570 

22.7 

31.0 

7i 

62 

19 

The  following  points  must  Ik*  taken  into  account  in  building 
a  house  in  acconlaiice  with  sjiuitar)  principles: — 

I. — SITE. 

The    building-site    should    be    protected    against    violent 
winds,  although  a  free  circidation  of  air  all  around  the  house 

■  Minth  and  Tenth  Koiiorcs  of  tlie  luixllc&l  omccr  to  tho  Priry  Counca 

■  Sanitiu')'  Kii|(ineerliig,  Balilu  iti  I.iitluiui,  p.  2.    Chlvugo,  1877. 
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must  be  secured.  Close  proximity  to  cemeteries,  marshes,  and 
injurious  manufacturing  establishments  or  industries  must  be 
avoided  if  possible.  A  requisite  of  the  highest  importance  is 
tlie  ability  to  command  an  abimdant  supply  of  pure  water  for 
drinkini;  and  other  pur^wses.  A  neglect  of  this  precaution  will 
be  sure  to  result  to  the  serious  inconvenience,  if  not  detriment, 
of  the  occupants  of  the  house. 


11. CHARACTER   OF   THE   SOIL. 

The  soil  sliould  be  ^>orous  and  free  from  decora]>osing  ani- 
mal or  vegetable  remains,  or  excreta  of  man  or  animals.  It 
should  be  freely  permeable  to  air  and  water,  and  the  highest 
level  of  the  ground-water  slioidd  never  approach  nearer  than 
3  metres  to  the  surface.  The  tiuctuations  of  the  ground-water 
level  should  be  limited.  In  this  connection,  attention  is  again 
called  to  the  aphorism  of  Dr.  DeChaumont ' 

It  is  impossible  to  say  ]>ositively  that  any  kind  of  soil  is 
either  healthy  or  unhealthy,  merely  from  a  knowledge  of  its 
geological  characters.  The  accidental  modifying  conditions 
above  referred  to,  ^-iz.,  oi^nio  imi>urities,  moisture,  the  level 
and  Huctuations  of  the  ground-water,  are  of  much  greater 
imiJortAuce  than  mere  geologir-al  formation.  The  late  Dr. 
Parkes,  however,  regardetl  the  geological  structun^  and  conforma- 
tion as  of  no  little  imj)ortan<*e,  and  summarisaHl  the  sanitary 
relations  of  soils,  variously  constit\ite<l.  as  follows': — 

"1.  Thf  Grii»itli\  Mvfamrtrphir,  anil  Tnip  /iWAx — iSit**8 
on  Uiese  formations  are  usually  be-althy ;  the  slojie  isgn^t,  water 
runs  otf  readily:  the  air  is  comijanitively  dry;  vegetation  is  not 
excessive:  marshes  and  malaria  are  com  para  ti\-ely  infn'quent; 
and  few  impiirities  jmias  into  the  drinking-water. 

"  WJien  these  rocks  have  been  wiiithenxl  and  disintegmted 
they  are  supiKx^c^l  to  l>e  unhealthy.  Such  soil  is  absor)>ent  of 
water;  and  the  dininteginited  granite  of  Hong  Kong  is  siid  to 
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be  rapidly  iiermciitcd  by  a  luiiyus;  but  evidence  as  to  tlie  effect 
of  disintcgrati'd  granite  or  trap  is  really  wanting. 

"In  Brazil  the  syenite  l>eromes  roated  with  a  dark  sub- 
stance and  looks  like  plumbago,  and  tlu'  Indians  believe  this 
gives  rise  to  '  calcntnra,'  or  fevers.  The  dark  granitoid,  or 
metaniorphic  trap,  or  hornldendic  rocks  in  Mysore,  are  also  said 
to  caii.se  jwriodic  fevers;  and  iron  hornblende,  especially,  was 
affirmed  by  Dr.  Ileyne,  of  Madras,  to  lie  dangerous  in  this 
respect.  But  the  observations  of  RichLer  on  similar  rocks  in 
Saxony,  and  tl»e  fact  that  stations  on  the  lower  spans  of  the 
Himalayas  on  such  rocks  arc  quite  healthy,  negative  IIeyne*s 
opinion. 

"2.  Thf  CUufi  Shiir. — These  rocks  precisely  resemble  tlie 
granite  and  granitoid  ibrmations  in  their  effect  on  healtli.  They 
have  usually  much  slope,  are  very  im]iermeable,  vegetation  is 
scanty,  and  notliing  is  added  to  air  or  drinking-water. 

"They  arc  consequently  healthy.  A\'ater,  however,  is 
often  scarce,  and  as  to  the  gnmite  districts,  tliere  are  swollen 
brooks  during  rain,  and  dry  water-(ours(\s  at  otlier  times  swelling 
mpidly  aller  rains. 

"3.  The  LimcMtone  and  Mtn/nminn  Llmfsfoiie  Rocks. — 
The8<>  so  liir  resemble  the  former  tbiit  tberc^  is  a  good  deal  of 
s\o\k;  and  lapid  pjissing  off  of  water.  Marshes,  however,  are 
more  common,  and  may  exist  at  great  heights.  In  that  ca.se, 
the  marsh  is  probaldy  led  with  water  from  some  of  the  large 
cavities  wliicli  in  tlie  cmn'se  of  ages  Ivecome  lioUowed  out  in  the 
limestone  rocks  by  the  carbonic  acid  in  the  rnin,  and  form 
reservoirs  of  wafiT. 

"■The  drinking-water  is  hard,  .sparkling,  and  clear.  Of 
the  varioxis  kinds  of  limestone,  the  Imrd  oolite  is  In'st  and 
magnesian  is  worst;  and  it  is  desinible  nut  to  pTit  stations  on 
magnesian  limestone  if  it  can  1«'  avoided. 

"4,  Thfi  Chalk, — The  chalk,  when  mixed  with  clay,  and 
permeable,  forms  a  very  healthy  soil.  Tlie  air  is  pure,  and 
the  water,  though  charged  with  calcium  carbonate,  is  clear. 
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sparklinp;,  nnd  pleasant.  Goitre  is  not  nearly  so  common,  nor 
a])jKircntly  calculus,  an  in  the  limestone  districts. 

"If  the  clialk  be  marly,  it  becomes  impermeable,  and  is 
then  often  damp  and  cold.  The  lower  parts  of  the  chalk,  which 
are  uiitlcrlaid  by  fjanlt  clay,  and  wliirh  also  receive  the  draina<^e 
of  the  ]Kirts  above,  are  often  very  malarious;  and  in  America 
some  of  the  most  marshy  districts  are  in  the  chalk. 

"  5.  The  Suiuhtones. — The  permeable  sandstones  arc  very 
healthy;  both  soil  and  air  are  tlry;  the  driiikiiif^-water  is,  how- 
ever, sometimes  impure.  If  the  sand  be  mix<d  with  mucli  clay, 
or  if  clay  underlies  a  shallow  sjind-rock,  the  site  is  sometimes 
damp. 

"The  hard  millstone-^rit  formations  arc  very  healthy,  and 
their  conditions  resemble  those  of  <;ranite. 

"6.  Grm-fh  of  any  depth  are  always  healthy,  except  when 
they  are  much  below  the  fjeneral  surface,  and  water  rises  throujjh 
them.  Gravel  hillocks  are  the  healthiest  of  all  sites,  and  the 
water,  whi<h  ollen  flows  out  in  sjjrings  near  the  base,  being 
held  up  by  the  underlying  <.lay,  is  very  pure. 

*'7.  Sanda. — There  are  both  healthy  and  unhealthy  sands. 
The  healthy  arc  the  pure  ^\nds,  which  contain  no  organic 
matter,  and  are  of  considerable  depth,  'i'he  air  is  pure,  and  so 
is  often  the  drinking-water.     Sornt-tinies  the  drinking-water  cnn- 
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tains  enough  in)n  to  IxTome  liavd,  and  even  ehidybeafe 
unhealthy  .sands  are  those  whicli,  like  the  subsoil  of  the  liimdes, 
in  southwest  France,  are  comjiosed  of  silieious  particles  (and 
some  iron)  held  togellier  liy  a  V(^get,able  sedim^'ut. 

"In  other  cases  sand  is  unhealthy  iVom  underlying  chij  or 
laterite  near  the  surfnt-e,  or  from  being  so  ]>laced  that  water 
rises  through  its  permeable  soil  from  higher  levels.  Water  may 
then  b<^  found  within  8  or  4  feet  <tf  the  surface;  and  in  this  case 
the  sand  is  unhtnilthy  and  olVen  malarious.  Impurities  are 
retained  in  it  and  efllu\  ia  traverse  it. 

"  In  a  third  class  of  cases  the  sands  are  unhealtliy  Ix'canse 
they  contain  soluble  mineral  matter.     Many  sand-s  (as,  for  ex- 
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amplp,  in  the  Punjab)  contain  majurnesium  carbonate  and  lime- 
salts,  as  well  as  salts  of  tlio  alkalies.  The  driiikin«(-wator  may 
thtis  contain  larjj^o  quantities  of  sodium  chloride,  sodium  carbon- 
ate, and  even  lime  and  magiiesian  salts  and  iron.  Witliout 
examination  of  tiie  water  it  is  impossible  to  detect  these  points. 

"8.  Ciaij,  Dense  Marls,  and  AUuvial  Soils  Qenerally. — 
These  are  always  regarded  witli  suspicion.  Water  neitlier  runs 
off  nor  runs  throuufh;  the  air  i.s  moist;  marshes  are  common; 
the  composition  of  the  water  varies,  biit  it  is  often  impure  with 
lime  and  soda  salts.  In  alluvial  soils  there  are  oilen  alterations 
of  thin  strabi  of  sand,  and  sandy,  im])cnneable  clay.  Much 
vegetable  matter  is  often  mixed  with  this,  and  air  and  water  are 
botli  ini]>ure. 

"The  deltas  of  great  rivers  present  these  alluvial  characters 
in  the  highest  degree,  and  should  not  be  chosen  for  sites.  If 
they  must  be  tnken,  only  the  most  thorough  drainage  can  make 
them  healtliy.  It  is  astonisliiug,  however,  what  good  can  be 
effected  by  the  drainage  of  even  a  small  area,  quite  insufficient 
tx)  affect  the  gen«;nil  atmosphere  of  the  ])lace;  this  shows  that  it 
is  the  local  dampness  and  the  effluvia  which  are  the  most 
hurtful. 

"9.  Ciiltirntefl  Soils. — Well-rul(i\ated  soils  are  often 
healthy;  nor  at  present  has  it  been  juovtM!  that  the  use  of  manure 
is  hurtful.  Irrigated  lauds,  and  especially  rice-fields,  which  not 
only  giv(»  a  gi-cat  surface  for  evuponition,  but  also  .send  up 
organic  matter  into  the  air,  are  hiu"tful.  In  Northern  Italy, 
where  tliere  is  a  very  perfect  system  t»f  irrigation,  the  rice- 
grounds  are  ordered  to  be  kept  14  kiltiniet^'s  (8.7  miles)  from 
the  cliief  cities,  9  kilometres  (5.G  mik's)froin  the  lesser  cities  and 
the  forts,  and  1  kilometre  (1094  yards)  from  the  smaller  towns. 
In  the  rice  countries  of  India  [and  .Americii]  this  jjoitit  should 
not  be  overlooked." 

When'  a  wet,  impermeable,  or  impure  soil  must,  of  neces- 
sity, be  chosen  as  a  building-site,  it  shouhl  be  thoroughly 
drained.     The  minimum  depth  at  which  drains  are  laid  shotdd 
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be  not  less  than  1 1  metres  below  the  floor  of  the  cellar  or  bjise- 
ment.  Such  a  soil  should  be  covered  with  a  thick,  imjwrvious 
layer  of  aspljaltum  or  similar  cement  under  the  house,  in  order 
tn  prevent  the  aspiration  of  the  polluted  ground-air  into  the 
building. 

It  is  a  frequent  custom  in  cities  to  fill  in  irregularities  of 
tlie  huihling-site  with  street-sweepings  and  garbage,  whicli 
always  contain  large  quantities  of  decomposing  organic  matters. 
This  is  a  gross  violation  of  the  plainest  principles  of  liygiene. 
It  is  almost  erpially  reprehensible  to  use  such  decaymg  or 
putrefying  organic  material  for  the  purpose  of  grading  streets 
or  sidewalks  in  cities  and  towns.'  It  should  be  the  constjint 
endeavor  of  all  sanitary  authorities  to  ])revpnt  pollution  of  the 
soil  as  much  as  possibh.'  hi  villages,  towns,  and  cities. 

Where  hous(>s  are  built  on  the  declivity  of  a  hill,  the  upi>er 
wall  should  not  br  Iniilt  directly  against  the  ground,  as  it  would 
Umd  to  keep  the  wall  damp.  A  va<:ant  space  slioidd  Ik;  left 
between  the  wall  and  the  ground  to  permit  free  access  of  air 
and  hght. 

In  addition  to,  or  in  d<lindt  of,  drainage,  the  drying  of  soil 
ran  1io  promoted  by  nipidly-gi'ovving  plants,  wJdch  absorb  water 
from  tli(^  soil  and  give  it  out  to  (br  air.  Thi'  siniflnwcr  and  the 
eucalyptus  tree  are  the  most  avaihiiile  for  tliis  purpose. 

FII. TUE    MATKRIAL    OF    WlflCU    TUE    UOUSE    IS    UUILT. 

The  nature  of  the  mo.st  ap[)roin'iate  building  material  de- 
pends upon  so  many  collateral  circumstances  that  definite  rules 
cannot  lie  laid  down.  As  a  gejieral  rul(%  modemtely  hard 
bunird  I)rifk  is  the  most  serviceable  and  avadable  material.  It 
is  easily  permeable  l)y  the  air,  and  so  permits  natural  ventila- 
tion through  the  walls,  unless  this  is  prevented  by  other  means. 

'  Puriiii;  Ihp  Tfry  fat.ll  r|iitlpiiil<' nf  yrllou-  ffv^r  III  Nr»-  I  irlpiUiH,  In  1878,  it  WAN  aacer- 
tjUiii'<l  iliat  •foiitrarlor  for  ntrri'luork  ii.-m-iI  iho  fsnrlmen  iiiiO  strrci-^cmiiliiipiloKriMli' the  b«> 
of  Uif*  iitri*i?ta.  Kvt*ii  llifiiifr^i  In  tliln  <*a»«  ir  iiiii>  tiol  liuvft  liilriiftiniul  lliv  cpliluiiiic  In  thi^M« 
IocbIIMi'n,  llir>  priu'tii'i'  ix  *<>  riiiitnrv  to  llir  Kliii|iU'i>t  K:iiilt;ir,v  liivrs  lli:it  It  kIiiiiiIiI  tio«her«  li« 
tolctBtr<l.  'riir  .inrliiir  tn  iiwurp.  liowpvrr.  lli.il  Hio  "ni.Tlr  (n-oiimr'  of  iirnrly  rvcry  city  In  tkll 
c«untr>  In  c<iiii|»i>ril  lar^rly  of  Juot  «ucli  inut«rl»l.  All  vuiitorlaiis  sUould  (iTotcat  agxinila 
onnUnu&iiM  of  this  iHirnlciuuR  |>tiM-U«w, 
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It  does  not  absorb  and  hold  water  readily ;  lieuce,  damp  walls 
arc  infrequent  if  brick  is  used.  It  is  probably,  of  all  building 
material,  the  most  durable.  On  account  of  its  porosity  a  brick 
wall  is  a  poor  conductor  of  heat.  It  therefore  prevents  the 
rapid  cooling  of  a  room  in  cold  weather,  and  likewise  retards 
the  heating  of  the  inside  air  from  without  in  summer.  Another 
very  great  advantage  is  its  resistance  to  a  very  high  degree  of 
heat,  brick  being  probably  more  nearly  tire-proof  than  any 
other  building  material. 

In  hot  climates  light  woodcu  buildings  are  advantageous, 
because  they  cool  off  very  rapidly  alter  the  sun  has  disappeared. 
On  account  of  the  numerous  joints  and  fissures  in  a  frame 
building,  natural  ventilation  goes  on  very  readily  and  to  a  con- 
siderable extent. 

Next  to  brick,  granite,  marble,  and  sandstone  are  the  most 
serviceable  building  materials.  Very  porous  sandstone  is,  how- 
ever, not  very  durable  in  cold  cUmates,  as  the  stone  absorbs  large 
quantities  of  water,  which,  in  consequence  of  the  expansion 
accompanying  the  act  of  freezing,  produces  a  gradual  but 
progressive  disintegiutiou. 

The  apphcation  of  imint  to  the  walls,  either  within  or  with- 
out, almost  completely  checks  the  tninspiration  of  air  through 
the  walls,  thus  limiting  natural  ventilation.  Calcimining,  on 
the  other  hand,  offers  very  little  obstruction  to  the  {wissage  of 
air.  Wall-pai^er  is  about  midway  between  paint  and  lime- 
coating  m  its  obstructive  effect  on  atmusplieric  transpiration. 

Newly-built  houses  should  not  be  occupied  until  the  walls 
have  become  dry.  Moisture  in  the  walls  is  probably  a  not 
infrequent  source  of  ill  health ;  it  offers  favorable  conditions  for 
the  development  of  fiuigi  (possibly  of  disease-germs),  and,  by 
filling  up  the  pores  of  the  raait-erial  of  which  the  walls  are 
composed,  prevents  the  free  transpiration  of  air  tlirough 
them. 

Moisture  of  the  walls  is  sometimes  due  to  the  ascent  of 
the  water  from  the  soil  by  capillary  attraction.     This  can  be 
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prevented  by  interposing  an  inijHJrvious  layer  of  slate  in  the 
fbun(l<ation-wall. 

Where  the  moisture  is  due  to  the  rain  beating  against  the 
outside  walls,  and  thus  saturating  them  if  corajjoscd  ni'  porous 
materials,  a  thorough  external  coating  ol'  imi>ervious  paint  will 
prove  a  good  remetly. 

IV. INTERIOR    ARRANGEMENTS. 

A.  Size  of  Rooms,  and  VcntiialuKj  ami  ITeafhig  Arrumje^ 
~mentii. — The  rooms  in  dwelling-honscs  shoidd  ne\er  be  under 
2J  metres  in  height  from  floor  to  ceiling.  In  slcoping-rooras 
the  initial  air-space  should  never  he  less  than  3o  vwh'w  metres 
lor  adults,  and  25  cubic  metres  for  children  under  10  years  of 
age.  Provision  must  be  made  for  changing  this  air  sufficiently 
often  to  maintain  it  at  its  standard  n\^  pudty;  *.''.,  less  than  7 
|>art8  of  carbon  dioxide  i>er  10,000.  The  dttails  for  accomplisli- 
ing  this  will  vary  with  the  architects'  designs,  the  material  of 
whicli  tlio  house  is  constnicted,  the  climatr^,  and  the  season. 
The  principles  laid  down  in  the  section  on  ventilation  (Chapter 
I)  should  be  adhered  to.  In  cold  weather  the  air  sliould  be 
warmed,  either  before  its  entrance  into  the  room  or  afterward,  by 
stove  or  fire-place.  Galton's  jjukcted  sto\c,  or  firo-place,  se«^ras 
to  answer  this  p>u"iM)se  admirably.  The  detiiils  of  the  heating 
apparatus  must  Ik'  lell  to  individuul  taste,  or  other  circum- 
stances. It  may  be  noted,  however,  in  passing,  that  the  pre- 
vailing metliod  of  heating  houses  by  means  of  hot  air  is  objec- 
tionable for  various  rea.sons;  partly,  Ix-cause  the  air  is  iisuall)  too 
dry  to  be  comfortable  to  the  n^spiratory  organs ;  partly,  because 
organic  matter  is  frequently  present  in  large  proportions,  and 
gives  the  air  an  offensive  mior  when  the  degree  of  heat  is  high 
enough  to  scorch  the  organic  matter.  Uoth  these  objections 
are,  however,  removable;  tlie  first,  by  keeping  a  vessel  of  water 
constantly  in  the  furnace,  so  that  the  hot  air  can  take  up  a 
sufficient  proi>ortion  of  vnjKir  in  passing  through,  and,  the  second, 
by  having  the  lurnac«  made  large  enough  so  that  the  tcmpcrap 
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of  canvas,  binders'  board,  or  manilla  piqM^r,  20  to  25  centimetres 
wide,  across  the  lower  portion  oi"  the  window-lianie,  and  tlieu 
raising  the  sash  10  to  15  centimetres.  Tlie  air  will  pass  in 
under  the  lower  and  between  the  lower  and  upper  sashes  and 
pass  upward  toward  the  ceilin*,''  and  tlien  gnubtally  diffuse  itself 
tlu'ough  the  room,  lu  summer  a  countcr-oiK-niiig  may  be  ob- 
tained for  the  escsipe  of  foul  air  \>y  lowering  the  upjjcr  sasb, 
while  in  winter  a  stove  or  tire-plare  Avill  furnish  a  good  exit. 

Fig.  8  shows  the  probable  euurse  of  the  air-currents  in  a 
room  ventilated  by  means  of  a  JVesJi-air  inlet  near  the  ceiling 
and  an  open  tire-place.  A  is  the  inlet;  0  the  fire-place;  G  the 
floor ;  F^  ceiUng ;  E  E,  flues. 

B.  Internal  Wall- Coating. — A  point  of  con.siderahle  im- 
portance in  the  outfitting  of  dwelling-houses  is  the  material 
used  for  coating  or  decorating  tlie  inside  of  the  walls.  Green 
paint  and  green-colored  vvall-pnpers  should  be  rejected.  The 
reason  for  avoiding  this  color  is  the  following:  Bright-green 
pigments  and  dyes  are  largely  comitosed  of  some  compnund  of 
arsenic,  which  becomes  detached  from  the  wall  or  paper  when 
dry.  and,  being  inhaled,  produces  a  train  of  symptoms  which 
have  been  recognized  as  chronic  arsenical  poisoning.  Many 
cases  have  been  reported  in  which  st-rious  and  even  fatal  ])oison- 
ing  has  be<^n  produced  in  this  way.'  It  would  l>e  advisable, 
therefore,  to  discard  aU  bright-green  tints  in  jMiiuts  and  oraap 
mentjil  paiwr-hangings. 

C  Lighting, — Provision  should  be  made  in  all  dwelling- 
hoiues  for  an  abundant  supply  of  sunlight.  Every  room  should 
nave  at  least  one  window  oiK'uing  duectly  to  the  sun.  It  is  not 
Buificieut  to  give  an  ample  window-space,  which  should  be  in 
the  proportion  of  one  to  five  or  six  of  floor-space,  but  the  im- 
mediate surroundings  of  the  house  mu.st  be  taken  into  account. 
Thus,  close  proximity  of  other  buildings,  or  of  trees,  may  pre- 
vent sufficient  light  entering  a  room,  althougli   the  window- 
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space   may   be    in   excess   of    tliat   required    under    ordinary 
circumstances. 

Some  form  of  artificial  li^lit  wiU  also  be  needed  in  all 
dwellings.     Certain   danj^ors  are  necessary  accompaniments  of 
all  available   methods  of  artificial  illumination.     Tlie  danger 
from  tire  is,  of  course,  the  most  serious.     This  danger  is  prob- 
ably least  where  candles  are  used,  and  greatest  where  the  more 
volatile  oils  (kerosene,  gasolene)  are  employed.     The  use  of 
candles  results  in  pollution  of  the  air  by  carbon  dto.\ide  and 
other  products  of  combustion   to  a  greater  degree  than  when 
other  illuminating  agents  are  used ;  they  also  give  out  a  larger 
amount  of  heat  in  proportion  to  their  power  of  illumination. 
Kerosene  gives  a  good  light  wlien  burned  in  a  proper  lamp,  and 
is  cheap,  but  the  dangers  from  explosion  and  fire  arc  consider- 
able.    The  danger  from  explosion  can   be  greatly  reduced  by 
always  keeping  the  lamp  filled  nearly  to  the  top,  and  never  fill- 
ing it  near  a  light  or  fire.     The  danger  of  explosion  is  increased 
when  the  chimney  of  the  lamp  is  broken,  as  then  the  tempera- 
ture of  the  metal  collar,  by  which  the  buniier  is  fastened  to  the 
lamp,  is  rapidly  raised'  and  the  oil  vaporized.     If,  at  the  same 
time,  the  lamp  is  only  partially  tilled  with  oil,  the  space  above  it 
is  occupied  by  an  explosive  mixture  of  air  and  the  vapor  of  the 
oil.     If  this  is  heated  to  a  sufficient  degree  an  explosion  will 
take  place.^ 

The  use  of  coal-gas  is  probably  attended  by  less  danger 
than  the  lighter  oils,  but  by  more  thau  other  means  of  illumina- 
tion. In  addition  to  the  dangers  from  fire  and  explosions,  wliich 
are  ine^•itable  accompaniments  of  defects  in  the  fixtures,  the 
escraping  gas  is  itseli*  exceedingly  poisonous  from  the  large 
amount  of  carbon  monoxide  it  contains.  It  is,  in  fact,  a  very 
frequent  occurrence  in  large  cities  that  i)ersons  are  killed  by  the 
inhalation  of  gas  which  has  escaped  from   the  fixtures  or  was 


•  II.  0.  Bakrr.  In  R«pnrt  MIrli.  »«Ut4-  I1<inr<l  i>r  Hoallli,  IgTA.  |i.  tfk. 
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allowed  to  escape  from  the  burner  through  ignorance.  That 
variety  of  illuminatmg  gas  known  as  "water-gas"  is  more  dan- 
gerous to  inhale  than  coal-gas  owing  to  the  larger  proportion  of 
carbon  monoxide  contained  in  it.  Tlie  "natiu-ul  gas"  used  as  a 
fuel  and  Uluminant  in  some  places  in  the  United  Sttites  is  esjxj- 
cially  dangerous  from  the  total  absence  of  odor.  The  gas  may 
escape  in  large  quantity  and  fail  to  give  notice  of  its  presence 
except  by  an  explosion,  if  ignited,  or  by  producing  aspliyxia  in 
those  who  incautiously  venture  into  the  air  ^wrmeatcd  by  it. 

The  electric  light  (Edison's  incandescent  system)  is  prob- 
ably open  to  less  objection  on  the  score  of  danger  than  any 
other  of  the  illuminating  systems  mentioned.  There  is  no  trust- 
worthy evidence  that  the  eleclric  light  has  any  inifavorablc  in- 
fluonce  on  the  vision,  although  Uegnault  supposed  it  would  have 
a  bad  effect  upon  the  ocular  humors  on  account  of  the  large 
proportion  of  the  violet  and  idtra-violet  rays  it  contained.  In 
order  to  remove  this  objection  Bouehardat  adWsed  the  wearing 
of  yellow  glasses  by  those  comjwlled  to  use  this  light  for  close 
work.  The  advantages  of  the  incandescent  light,  besides  the 
brilliant  white  light  it  gives,  are  that  it  is  steady  and  does  not 
produce  any  heat,  nor  does  it  pollute  the  air  with  carbon  dioxide 
and  other  products  of  combustion.  Professor  von  Pettenkofer 
has  recently  .shown  experimentjtliy  that  the  pollution  of  the  air 
by  the  products  of  combustion  is  very  much  gi-eater  when  gas 
is  used  tlian  where  the  electric  light  is  employed.  The  electric 
arc-lights  are  extremely  dangerous  on  account  of  thf  high  [lettt-n- 
tial  maintiiined  in  tine  wires,  and  the  difficulty  of  tljoroughly 
insidating  the  latter.  Many  deaths  have  occuiTed  from  this 
source,  and,  unless  a  method  is  discovered  and  adopted  by 
which  the  voltage  of  the  arc-light  current  can  be  greatly  dimin- 
ished without  decreasing  the  efficiency  of  the  light,  tliis  method 
of  lighting  must  soon  be  given  up  in  cities,  owing  to  it^  danger, 
not  only  to  those  directly  brought  in  contact  with  the  conductors, 
but  to  others  who  may  indirectly  get  in  the  way  of  the  errant 
current. 
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In  writing,  sewing,  reading,  or  other  work  requiring  a  con- 
stant use  of  accurate  vision,  tlie  light,  whether  natural  or  artifi- 
cial, should  iall  upon  the  object  from  aljove  and  on  the  left  side. 
lleiife,  windows  and  burners  should  be  at  least  at  the  height 
of  the  siioulder  and  to  the  lell  of  the  person  using  the  light. 

Increased  ventilation  faeilities  must  he  provided  where  arti- 
ficial liglit  (except  the  electric  light)  is  used  to  any  extent.  It 
has  been  calculated  that  for  every  liglited  gas-hnnier  12  to  15 
cnbic  metivs  of  I'resh  air  jier  hour  must  be  i'unuslietl  in  addition 
to  the  amount  ortlinarily  required  in  order  to  maintain  the  air 
of  the  room  at  the  standard  of  purity. 

V. — WATER-SUPPLY. 

The  water-supply  of  a  dwelling-house  should  be  plentiful  for 
all  requirements^  and  its  distribution  should  be  so  arranged  that 
the  supply  for  every  room  is  easily  accessible.  Where  prac- 
ticable, water-taps  should  be  placed  on  every  floor,  both  for 
convenience  and  for  greater  salt'ty  in  ease  of  fire.  It  is  also  a 
result  of  observation  that  personal  Itabits  of  cleanliness  increase 
in  a  direct  ratio  with  the  ease  of  obtaining  the  cleansing  agent. 
The  inmates  of  a  house  where  water  is  obtaiiuible  with  little 
exertion  are  much  more  likely  to  be  cleanly  in  habits  than 
where  the  water-supply  is  deficient  or  not  reaidily  procured. 

VI. — nOUSB-DRAINAGE. 

Provision  must  be  made  for  the  rapid  and  tliorough  removal 
of  jvaste-water  and  excrementitious  subslatices  fioni  the  house. 
This  is  most  easily  and  completely  accomplislied  l)y  well-con- 
structed water-closets  and  sinks.  Watcr-t:loscts  should,  however, 
not  be  tolerated  iu  any  room  occupied  as  a  living-  or  bed-  room. 
It  wouhl  doubtless  be  very  much  more  in  accordance  with  sani- 
tary requircTnents  to  liave  all  |KTmanent  water-fixtures,  water- 
closets,  and  batlung  arrangements  placed  in  an  annex  to  the 
dwelling  proiMT.  In  this  way  the  most  serious  danger  from 
water-closets  and  all  arrangements  having  a  connection  with  a 
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cess-pool  or  common  spwcr- — permeation  of  the  houst^  by  si'wer- 
ttir-— could  bo  avoided. 

Water-closets,  however,  presupi>ose  an  abundant  su])ply  of 
water.  Unless  this  can  be  obtsiinoil  ami  rendered  available  for 
flushing  the  cloi^ets,  soil-pijx-,  and  honse-drain.  the  dry-enrth  or 
pail  system  should  be  adopted.  Privies  should  not  be  coun- 
tenanced. Experience  in  several  large  cities  of  Euro|)e  has 
demonstrated'  that  the  pail  system  can  be  adopted  with  advan- 
tage anil  satisfactorily  managed  even  in  large  coniinimities. 

As  house-drninage  may  be  considered  the  tirst  fintl  most 
important  link  in  a  good  sewerage  system,  a  brief  description 
will  be  here  given  of  tlie  details  of  the  drainage  arrangements 
of  a  dwelling-house.  The  rapid  and  complete  removal  of  all 
fa'cal  and  miliary  discharges,  laA'atory-  and  bath-  wastes,  and 
kitchen-slops  must  be  provided  for.  For  these  purposes  are 
needed,  Jir/it.,  water-closets  and  urinals,  wash-basins  and  bath- 
tubs, and  kitchen-  or  slop-  sinks ;  second,  a  perpendicular  pi]x?, 
with  which  the  foregoing  are  connected,  termed  the  soil-pipe; 
and,  tfihul.,  a  liorizontal  pipe,  or  hou.se-drain,  connecting  witli  the 
common  cess-pool  or  sewer. 

A.  Water- Ck>8e(« — There  are  five  classes  of  water-closets 
in  general  use.  They  arc  the  ^>an-,  valve-,  plunger-,  hopjier-,  Jind 
washout-  clo.sets. 

Pan-closets  are  those  found  in  most  old  houses  containing 
water-closet  fixtures.  Just  under  the  bowl  of  the  closet  is  a 
shallow  pan  containing  a  little  water,  in  which  the  dejections 
are  received.  On  raising  tlie  linndle  of  the  closet,  the  pan  is 
tilted  and  the  water  at  the  same  time  is  turned  on,  which  washes 
out  the  excrement  and  sends  it  into  or  through  the  trap  Ix'tween 
the  closet  and  the  soil-pipe.  It  will  be  readily  understood  that 
the  space  nnpured  for  th<>  movement  of  the  pan — the  "container," 
as  it  is  termed — is  rarely  thoroughly  cleansed  by  the  jiassage  ol" 
wat<;r  through  it.  Fiecal  matter,  pajK'r,  etc.,  gm<lually  accumu- 
late ill  the  comers  of  the  container,  and,  as  a  consequence,  pan- 

>  See  Chapter  r,  p.  UB- 
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closets  arc  always,  alter  a  brier  period  of  use,  foul.  There  are 
otlior  ilcfects  in  tlie  construction  of  the  piii-closet  which  render 
it  utitrustwortliy.  but  the  one  esiJccially  pointed  out — ^the  inipos- 
sihility  of  kcepinj;  it  clean — is  enouj^h  to  absolutely  condeuni  its 
use,  from  a  sanitary  point  of  view.  It  is  decidedly  the  worst 
ibrni  of  closet  that  can  be  used. 

VnIve-clos<?ts  are  merely  modifications  of  tlie  pan-closet. 
The  bottom  of  the  bowl  is  closed  by  a  flat  valve,  wliich  is  held 
in  its  place  1»y  a  weij^ht.  By  moviiifj  a  lever  tlie  valve  is  turned' 
down,  allowint;  (he  excreta  to  drop  into  the  contiiiner.  The  only 
diflerences  between  the  pan-  and  valve-  closets  are  that  in  the 
latter  a  flat  valve  is  substituted  Ibr  the  pan  of  the  former,  and 
that  this  allows  the  container  to  be  made  smaller.  Otherwise, 
tlieri'  are  no  advantafjes  in  the  valve-closet.  Considertd  from  a 
sanitiiry  stand-point,  the  valve-closet  is  no  worse  than  the  pan- 
closet,  and  but  very  little,  if  any,  better. 

The  third  \ariety.  or  pluuf^er-doset,  has  several  marked 
advantaj^es  over  the  two  just  described.  The  characteristic 
feature  of  the  closets  of  this  class  is  that  the  outlet,  which  is 
generally  on  one  side  of  the  bowl,  is  closed  by  a  plunger.  This 
bowl  is  always  from  one-third  to  one-lialf  full  of  wat^T,  into  which 
the  excreta  fall.  On  raisinjL^  the  plun*(er,  the  entire  contents  of 
the  bowl  are  rapidh  swept  out  ol"  the  ap[)aratus  into  the  soil- 
pipe,  the  bowl  thorou«^hly  washed  out  liy  a  sudden  discharge  of 
water,  and,  on  closing  the  oiitlet  with  the  plunger,  the  bowl  is 
again  partly  filled  with  water.  An  ovei-tlow  attachment  prevents 
accunudation  of  too  large  a  quantity  of  water  in  the  bowl.  This 
overliow,  liowever,  sometimes  becomes  very  foul  and  olijection- 
able.  The  Jennings,  Demarest,  and  llygeia  are  tyj^K's  of  this 
class.  The  principal  objection  is  that  the  jdunger  sometimes 
fails  to  prop'rly  close  the  outlet,  allowing  the  water  to  drain  out 
of  the  bowl,  and  thus  destroying  one  of  its  princi[)al  advantages. 
The  mechanism  is  also  somewhat  complicated  and  likely  to  get 
out  of  order. 

The  hopiKT-closet  consists  of  a  deep  earthenware  or  enameled 
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iron  bowl,  with  a  water-seal  trap  direetly  undorncath.  The 
excreta  are  rer«'ived  direetly  into  the  proximal  eiul  of  the  trap, 
and  vvlieii  the  water  is  turned  nn  the  sides  el'  the  IkjwI  are 
washed  dean  and  ev<>rythiuj;  in  the  howl  and  tnip  swept  dircrtly 
into  tlie  sf)il-pijH\  There  is  no  fomplicatcd  mcchiinisui  to  get 
out  of  order,  tlie  trap  is  always  in  sij^ht,  and  tlic  entire  appa- 
ratus can  always  he  kept  cleiui  nnd  inutfensive,  as  there  arc  no 
hidden  comers  or  angles  for  filth  to  lodge.  This  form  of  closet 
is,  all  things  considered,  one  of  the  best  for  general  use. 


Pio.  9,— Thi  "Deckco"  C'i.oskt.    (New  Fonii.) 

The  "  wash-out "  closets  are  of  various  shajx^s,  some  having 
the  trap  in  the  howl  itself,  others  having  a  double  water-trap. 
They  are  generally  simple  in  construction,  and  not  likely  to  get 
out  of  order.  They  do  ntit  jjiescnt  any  derided  advantages  over 
the  simple  hopper,  altliough  at  the  i>resent  time  they  are  more 
used  than  any  ot}»er  form  of  closet.  Of  the  recent  ^mpro^cnlcnts 
in  this  form  of  closet  may  l)e  mentioned  the  "  A.  G.  M.,"^  sliown 

>  Mftuuf&cturcd  by  Che  Myen  Batiitary  ti(Tp<^c,  New  York. 
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in  view  with  cistern  in  Fig.  10,  and  in  section  in  Fig.  11,  and 
the  "■  Dececo,"  Fig.  9,  invented  by  Col.  George  E.  Waring. 
In  the  latter  the  automatic  siphon  principle,  so  ingeniously  used 
by  Rogers  Field  in  the  roiistruction  of  the  automatic  tiush-tank, 
is  applit'd  to  the  scouring  ol'  a  water-closet.  I'nictical  experi- 
ence for  six  or  sov(>n  years  lias  demonstnited  tlie  great  uset'uhicss 
of  this  closet.  If  the  delivery  of  water  from  the  Hushing-ctstem 
is  properly  regulatt'd,  at  first  rapid  to  thormigldy  wa.s!»  out  the 
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closet  and  connections,  and  then  slow  to  re-establish  the  [Moper 
depth  of  seal  in  the  tmp,  the  closet  siioiUd  lx>  thorougidy  siitis- 
factory  in  its  working. 

Water-closets  should  not  bo  inclosed  in  wooden  casings,  as 
is  almost  universally  <[one.  Fjver^thing  connected  witli  the 
closet,  soil-  and  drain-  pipes,  water-supply,  and  all  joints  and  fix- 
tures should  be  exposed  to  view  so  that  the  defects  lain  be  imme- 
diately seen  and  easily  corrected.  By  laying  the  floor  and  back 
of  tlic  closet  in  tiles  or  cement,  such  an  arrangement  can  even 


186 


TEXT-BOOK    OF   HYGIENE. 


be  made  ornamental,  as  suggested  by  Waring,^  who  says  that  a 
closet  "  made  of  white  carthonAvarc,  and  standing  as  a  white 
vase  in  a  floor  of  wliito  tiles,  the  bark  and  side  walls  being 
siinihirly  tiled,  there  being  no  meehfinism  of  any  kind  under 
the  seat,  is  not  only  most  cleanly  and  attractive  in  ajipearance, 
but  entirely  open  to  inspection  and  ventilation.  Tlie  seat  for  this 
closet  is  simply  a  well-finished  hard-wood  board,  resting  on  cleats 
a  little  liigher  than  the  top  of  the  vase,  and  lunged  so  that  it  may 
be  conveniently  turned  up,  cxjwsing  the  closet  for  thorough 
cleansing,  or  for  use  as  a  urinal  or  sloj>-hopjier." 

Where  the  arrangement  here  described  is  adopted,  extra 
urinals  are  unnecessary  and  inidesirahlc.  Where  they  are  used 
tlii-y  shouhl  be  constantly  and  freely  finslied  with  water,  other- 
wise tliey  become  veiy  ofiensive.  The  tlaur  of  the  urinal  should 
be  either  of  tiling,  slate,  or  enameled  iron. 

B.  Water' Suppit/  /or  Closets. — The  water-supply  for  flush- 
ing water-closets  shoidd  not  be  taken  directly  from  the  common 
house-water  siipply,  but  each  closet  should  have  an  indcjK'ndent 
cistern  large  enough  to  hold  a  sufficient  quantity  of  water  for  a 
thorough  flushing  (20  to  30  litres)  every  time  the  closet  is  used. 
The  objections  to  connecting  the  water-closet  directly  with  tlie 
common  hoiise-snpi>ly  are,  that  there  is  oflon  too  little  head  of 
water  to  projK'rly  flush  the  basin;  and,  secondly,  if  the  water 
be  drawn  from  a  fixture  in  the  lower  part  of  the  house,  while 
the  valve  of  a  water-closet  in  an  upper  floor  is  ©jx^n  at  the  same 
time,  the  water  will  not  flow  in  the  latter  (mdess  th(^  snpply- 
pijie  is  very  large),  but  the  foul  air  from  the  closet  will  entc^r 
the  water-pipe,  and  may  thus  jiroduce  dangerous  folding  of  the 
drinking-water.  Hence,  separate  cisterns  for  each  water-closet 
should  always  he  insisted  upon. 

The  arrangement  of  these  cisterns  is  often  difficult  to  com- 
prehend. Fig.  ri  .shows  the  interior  arningeinent  of  one  form. 
The  ball-shaped  float,  «,  cujis  off  the  supply  when  the  tank  is 
f\ill,  while  opening  the  valve,  />,  by  means  of  the  crank,  c,  dia- 

i  Banlury  Cottditloo  of  Naw  York  City,  flcrilmer'a  Montbly,  roL  udi.  No  a,  Jnne,  ML 
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clmr^s  the  wator.  The  rounded  uniiex,  d,  contains  ennutrh 
water  to  piirtl)  fill  the  eloset-howl  inni  trajt  after  the  ennte.Mils 
have  been  waslied  out  by  the  rapid  flush. 

C  Trups. — Every  water-closet,  urinal,  wash-basin,  bath- 
tub, and  kitchen-sink  sliould  have  an  appropriate  trap  between 
the  lixturc  and  the  soil-pipe.  The  trap  .shoidd  be  placed  as 
near  the  fixture  as  practicable,  as  pointed  out  above;  in  the 
best  forms  of  water-closet  the  bottom  of  the  closet  itself  forms 
part  of  the  tmp. 


a^ 


I  f 
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P^o.  12.— Ki.usirmo  CisTCBif  fob  WATER-ej^osrai 

Traps  differ  in  8lmi)C  and  mechanism.  The  simplest  and 
usually  (flicient  is  the  ordinary  S-trap  (Fig.  13).  This  trap  is 
of  uniform  (Uameter  tliroughout,  and  has  no  an<;les  for  the  lodg- 
ment ol'  filth.  A  free  flush  of  water  cleanses  it  ]ierfeetly,  and 
it  rarely  fads  t(j  furnish  a  sufficient  obstruction  to  the  jiassage 
of  sewer-air  from  the  soil-pi{)e,  unless  the  water  has  evapomted, 
or  been  forced  out  under  a  back-pressure  of  ;iir  in  the  soil-pipe, 
or  been  siphoned  out,  and  thus  the  seal  broken. 
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Tito  D-tnip  anil  hottlp-trajj  arc-  olycrtionaljlc  on  account 
of  the  great,  lialiility  nf  Itrroiuiiiji^'  fouled  hy  tiltli  lodpnjj;  in  the 
comers,  wliile  in  the  merhanical  traps,  like  Bowers'  halUvalvc 
trap,  (!»ideirs  tmp,  and  others  of  this  class,  there  is  always 
danger  of  iiisufiicieiit  seal  by  filth  adhering  to  the  valve,  and 
thus  i>reMnting  its  exact  closure. 

Most  of  the  traps  now  furnished  by  the  dealers  in  plunil>er8* 
8upj>hcs  have  an  opcnin<j  in   the  hijjjhest  part  for  attaching  a 
vent-pipe.     It  has  been  found  that  the  seal  in  most  tm^js  can  be 
broken  by  siphona<>;<\  if  tlie  pressure  of  air  on  t!ie  distal  side 
(the  side  toward  the  soil-pipe)  of  the  in\\)  is  diminislicd,  or,  on 
the  other  liaud,  by  increase  of  pressure  in  the  soil-pij>c  the 
water  in  the  trap  may  be  forced  back  into  the  fixttire,  and  thus 
sewer-air  enter  the  mom.     By  providing  for  a 
free  entrance  and  exit  of  air  to  the  tnip  tliis 
^"^Vy      breaking  of  the  seal  mu   b(>  prevented.     The 
f  /^         ventilation  of  traps  is,  however,  an  evil,  as  it 
^^''^y  furnishes  an  additional  means  of  evaporation, 

and  when  the  fixture  is  not  in  frequent  ((hiily) 
use  the  seal  is  sooner  broken.  The  elaborate 
extra  system  of  ventilation  of  traps,  so  generally 
insisted  upon  by  plumlwrs  and  sanitary  engineers,  is  unucccssarj'. 
If  the  soil-pijK*  is  nf  t!ie  pro}K^r  size  and  heiglit.  siplionage  of 
traps  will  not  hv  likely  to  oecur.  The  waste-pi|)e  connecting 
the  fixture  and  the  soil-pi (le  .should  be  as  short  as  possible;  in 
other  words,  all  water-closets,  urinals,  baths,  and  hivatorics 
should  be  placed  as  near  the  soiI-pii)e  as  prnctieable,  in  order  to 
have  no  long  ren<thcs  of  fold  waste-piix'  umler  floors  or  in 
rooms. 

Dr.  E.  S.  McClellan  has  recently  invented  a  trap  which 
obviates  many  of  the  objections  urged  against  all  previous  de- 
vices, and  is  intended  to  nux^t  the  defects  of  the  S  and  other 
traps.  It  consists  of  a  lM>dy  containing  a  light,  invt;rted  cup,  with 
its  edges  resting  in  an  annular  gr(K>ve  containing  mercury,  which 
forms  an  absolute  seal  against  the  escajK!  of  sewer-air.     When 
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a  slight  diminution  ol"  pressure  occurs  on  the  sewer  side  of  the 
cup,  the  greiiter  fxttnnal  pressure  lilts  the  cup  out  of  the 
mercury  and  jx^mits  a  free  iuHow  uf  air  until  the  wonted 
equihbrium  is  re-established,  when  tiie  cup  drops  back  into  the 
mercury  by  fjravity,  and  cttectually  doses  the  tnip  a«i;ainst  any 
outflow.  With  this  trap  siphunage  ol'  the  seal  is  impossible. 
Fig,  14  sliows  tliis  trap  with  the  cup  down,  and  Fig.  15  with 
the  cup  raised,  allowing  inHow  of  air. 

For  an  ordinary  wash-bowl  or  bath-waste  (which  should 
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Cup  in  Nokmal.  Position. 


Fia.  15.— HK<-noMAi,ViKW  or  Vk.st.  with 

i'Vr  I.IKTKI)  Ol'T  or  THK  Mkuctrit 
BVTllR  iKFLOWINO  ClUtUKNT  of  AlB 
IMDICATEU  BY  TUB  AKKOWH. 


always  be  trapped),  the  Connolly  globe-trnp,  sliown  in  Figs.  16 
and  17, is  an  excellent  fi.xture.  It  is  impossible,  under  ordinary 
circumstances,  to  break  the  seal  by  siphonage. 

D.  TJie  Soil-Pipe.—Thii  vertical  pijH;  connecting  the 
water-closets  and  other  fixtures  with  the  house-drain  is  called 
the  soil-pii^e.  It  .sliould  be  of  iron,  securely  jointed,  of  an  equal 
diameter  (usually  10  centimetres)  throughout,  and  extend  I'rom 
the  house-drain  to  from  1 J  to  2  metres  above  the  highest  jwint 
of  the  house.  The  connections  of  all  the  waste-pipes  from 
water-closets,  baths,  etc.,  should  be  at  an  acute  angle,  in  order 
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that  an  inflow  at  or  nearly  at  right  angles  may  not  produce  an 
obstruction  in  the  free  passage  of  air  u\}  and  down  the  soil-pijie. 
The  diameter  of  the  soil-pipe,  at  its  free  upper  end,  sliould  not 
be  narrowed;  in  Ihct^  according  to  Col,  Geo.  E.  Waring,  tlie 
u|)-draught  is  rendered  more  decided  if  the  upper  extremity  of 
the  soil-pipe  is  widened.'  T]ic  internal  surface  of  the  pij>e 
should  be  smooth,  and  especial  care  should  be  taken  to  prevent 
projections  mward  at  the  joints;    otherwise,  i>aper  and  other 


Fio.  18.— Onit)«oi.t.T  Oi^bx-Trap. 


Fio.  17.— Ulohk-Trap  Attavubo  to  Bakin. 


matters  will  adhere  to  the  projections,  and  gradually  obstruct 
the  piix,', 

£.  The  Home-Drain. — Tlie  horizontal  or  .slightly  inclined 
pipe  which  connects  the  lower  end  of  the  soil-pi^Hj  with  the 
sewer  or  cess-pool,  the  point  of  final  discharge  from  the  house, 
should  be  of  the  same  diameter  and  material  as  the  soil-pipe. 
The  joints  should  be  made  with  equal  care,  and  the  pijie  shuuld 
be  exposed  to  view  throughout  while  within  the  housc-wallfl. 

•  Am.  Atchllect,  p.  131,  Sept  lA,  UBS. 
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If  sunk  below  tlie  floor  of  the  cellar  it  should  be  laid  in  a 
covered  trench,  so  that  it  may  be  readily  inspected.  The  junc- 
tion between  the  vertical  and  horizontal  pipe  should  not  be  at  a 
riglit  anr(le,  but  the  angle  should  be  rounded.  The  drain-pipe 
shoidd  not  be  trapped.  This  is  contrary  to  the  advice  of  sanitary 
authorities  generally,  but  the  author  thinks  it  unadvisable  to  trap 
the  dniin-pipe.  There  should  be  no  obstruction  to  the  outflow 
of  sewage  from  the  house,  and  a  trap  bi  tJie  drain-pipe  is  of  no 
avail  against  the  passage  of  sewer-air  from  the  sewer  or  cess- 
pool into  the  soil-pipe,  if  the  pressure  of  the  air  in  the  former 
is  increased.  Furthermore,  if  the  passage  of  air  backward  and 
forward  between  the  sewer  and  the  external  air  at  a  sufficient 
height  (above  the  roofs  of  houses,  for  example)  is  free  and 
unobstructed,  the  sewers  (or  the  cess-pool,  as  the  case  may  be) 
will  be  better  ventilated  than  if  an  obsti-uction  to  such  free 
circulation,  in  the  form  of  a  trap,  be  placed  in  the  drain-pipe. 

Nearly  all  sanitary  autlwrities  direct  that  an  opening  for 
the  admission  of  fresh  air — "fresh-air  inlet^' — should  be  made 
in  the  drain-pipe,  before  its  connection  with  tlic  sewer  or  cess- 
pool. This  is  done  with  the  view  of  having  a  constiint  current 
of  fresh  air  entering  near  the  base  of  the  soil-pipe  and  imssing 
upward  through  it.  Theoretically  the  current  ought  always  to 
pass  in  this  direction.  Practically,  however,  the  rurrt?nt  is 
found,  at  times,  to  pass  the  otlier  way,  and  the  foul  air  from  the 
soil-pipe  may  be  discharged  into  the  air  near  the  ground,  where 
it  would  be  mucli  more  likely  to  do  harm  (linn  when  <lischargcd 
high  up  in  the  air  beyond  the  possibility  of  Ix'iiig  breathed. 


OFFICIAL   SUPERVISION    OF   TQE    SANITARY    ARRANGEMENTS  OF 

DWELLINGS. 

In  most  cities  and  to^Tis  the  municipal  authorities  have 
provided  fur  an  official  inspection  of  liuildings,  to  prevent  neglect 
of  precautions  against  fire  and  other  manifest  dangers  to  life. 
It  is  only  very  recently,  however,  tliat  the  authorities  of  some 
of  the  larger  cities  in  this  country  have  enacted  laws  to  prevent 
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iniiHopi^r  construction  of  housodi'aiuage  works.  Although  none 
ol'  these  laws  or  ordinances  cover  the  subject  completely,  yet 
tlicir  proper  enforcement  must  result  in  great  advantage. 

Witliiii  tlie  past  few  years,  following  the  example  of  Edin- 
burgh, volunteer  associations  have  been  organized  in  various 
cities  of  tliis  couutrj-,  with  the  object  of  securing  constant  expert 
insjjection  and  supervision  of  the  drainage  arrangements  of 
dwellings  and  other  necessiiry  sanitai-j-  improvements, 

Tlie  good  results  accomplished  by  the  New]>ort  Sanitary 
Protection  Society,  the  New  Orleans  Auxiliary  Sanitary  Associa- 
tion, and  other  similar  bodies  attest  the  usefulness  of  such 
organizations. 


[The  following  works  are  recommended  to  the  student 
who  desires  a  fuller  knowledge  on  the  subjects  treated  in  this 
chaptt^r: — 

W.  H.  CorfSeld,  Dwelling-Houscs,  Tlicir  Sanitary  Construction  and 
Arrangements,  N.  Y.,  1880. — Wni.  Paul  Gerljard,  Huusi'  Dminage  and 
Sttuilary  Plumbing,  Fourth  Report  Sttite  Board  of  ilealtli  of  R.  I., 
18S1. — Eliot  C.  Clarke,  Common  Defects  in  House-Drains,  Tenth  Annual 
Report  Mass.  State  Board  of  Health,  1879.] 


QUESTIONS   TO   CHAPTER   VI. 

CONSTBUCTION  OF   HABITATIONS. 

Why  should  the  principles  of  hygiene  be  ohaerved  in  the  construc- 
tion of  (Iwi'IiiiiLTs  ?  Wliiit  relfltion  is  there  butweeil  badly-coiiRtructed 
and  ovurcrowdctl  dwelling'*  in  citius';"  Between  overfiowded  dwellings 
and  the  death-rate,  either  general  or  from  contagious  diseases?  What 
class  of  persons  sue  esiieciully  affected  by  overcrowding  and  unsanitary 
conditions  of  their  dwelliiijirs? 

What  points  should  be  taken  into  eonsiiU-ration  in  building  n  house? 
What  things  are  to  be  snitgbt  and  what  avoiiled  in  selecting  a  site?  On 
what  kind  of  soil  should  the  house  be  built  ?  How  fur  ahcidcl  the  ground- 
water be  Ix'low  the  surfacOj  even  at  its  highest?  What  must  be  known 
about  a  soil  to  determine  whether  it  is  sanitarily  suiLable  for  building 
purposes  ?  What  is  the  usual  judgment  concerning  sites  on  granite, 
trap,  or  metaniorphic  r«wks  ?  What  if  the}'  have  Iteeu  disintegrated? 
What  regarding  those  on  the  clay  slate?  Limestone  and  inngiiesiau 
limestone?  Chalk?  Sandstone?  Gravel?  Sands?  Clays  and  alluvial 
soils?  Cullivuted  lands?  Which  of  the  ahove  is  pi'olia!»ly  the  best,  on 
general  prineiples,  for  the  site  for  u  dwelling?  Where  a  site  is  wet  or  the 
soil  is  impure,  what  must  be  done  ?  What  is  the  minimum  depth  at  which 
drains  for  the  soil-water  should  be  laid  ?  How  else  may  the  drying  of  the 
soil  be  promoted?  How  should  a  <'enar  or  biisement  over  an  impure  soil 
be  paved?  What  precaution  should  be  observetl  in  building  a  house 
u4£ainst  a  hill  ? 

What  arc  some  of  the  raaterials  of  which  the  walls  of  a  house  may 
be  built?  What  are  the  advantages  of  good  brick?  Why  should  very 
porous  sandstone  not  he  used  for  building  purposes  in  cold  climates? 
What  is  the  effect  of  paint  u\Hm  house-walls?  Has  falcimining  or  white- 
washing the  same  etteet?  Has  wall-paper?  How  soon  slionhl  ru'wly-huilt 
houses  be  occupied  ?  To  what  are  moist  walls  sometimes  due,  ami  how 
may  they  be  obviated  ? 

What  shoidd  lie  the  mininaim  height  of  rooms  in  dwelling-houses? 
How  much  air-space  should  tliere  always  bo  in  sleeping-rooms  for  adults 
and  children?  What  is  the  Ktan<lard  of  pnrity  of  the  air  that  should  be 
maintained  constantly  ?  What  are  the  objections  to  heating  by  hot-air 
furnaces,  and  how  may  these  objections  he  avoided  ?  How  may  a  room 
bu  ventilated  without  ex|>ensive  ap[)arHtns  ? 

What  colors  should  be  avoided  in  wiill-paper  and  paints  for  inside 
■work,  and  why?  What  sho'dd  be  the  proportion  of  window-space  to 
floor-8pa<^e,  and  what  other  points  should  In-  observed  in  the  ilay-lighting 
of  rooms  ?     What  are  the  forms  of  artilieial    light  uwed  fur  household 
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illumination,  and  wliat  nre  the  dangers  accompanying  each  ?  What  are 
some  of  the  especial  advantages  of  the  incandoBoeut  electric  light F 
From  what  direction  tthoidd  the  light  come  for  writing,  reading,  etc.  ? 
Why  must  there  be  iiicreuseil  vcntilatiou  where  artificial  lights  (except 
incandusi'fiit  I'lwtric)  are"  used  ?  H«iw  nuich  fresh  air  per  hour  is  needed  i 
to  properly  rlilute  the  impurities  produced  by  burning  illtiniiuating  gasf 

What  points  arc  to  l)e  observed  regarding  the  water-supply  of  %  f 
dwelling?     Why  should  it  be  both  nbiiudatit  and  convenient? 

How  are  waste-waters  and  excreuienlitiovis  matters  most  readily 
removed  from  a  house  I"  Where  would  it  be  best  to  have  all  fixtures, 
etc.,  of  a  housi'-dniinage  system  loeatfd,  if  possible?  What  do  water- 
closets,  etf.,  i>rL'Hn()p'we?  If  this  cnniiot  be  Lad,  what  system  should  l>e 
ailoplt'd  instead?  I*'or  what  must  a  jtrojitr  house-drainage  system  pro- 
vide?    What  art'  the  component  parts  of  such  a  system? 

Where  should  water-tdoscts  never  be  looate<l  ?  What  five  classes  of 
water-closets  nro  there?  Which  of  these  are  most  objectionable,  and 
why?  Describe  luiefly  the  construction  of  a  pan-  and  a  valve-  closet. 
In  what  way  is  a  i<lungL'r-closet  better  than  a  pan-  or  valve-  closet  f 
WJiereiti  is  it  sanitarily  inipcrfw-t  ?  Why  is  the  hop])t'r-closot  one  of  the 
l:)C8t?  What  two  kind^s  of  hopper-closet  are  tliere?  tV hat  can  be  said 
of  the  wash-out  closets?  What  is  tlie  principle  of  siphon  closets?  Why 
should  water-i'losi'tM  and  other  fixtures  not  be  inclosed  iu  woudun  casings  ? 
How  may  the  surroundings  of  such  closets  antl  fixlurcB  lie  further  im- 
proved ?  Why  should  the  water-8u|iply  for  closets  not  be  taken  directly 
from  the  honse-(iii]>ply  ?     How  much  should  the  flushing  cistern  hold? 

What  !»re  traps?  Where  should  they  be  located?  How  many 
should  there  be  in  any  system  of  hoiisi'-drainage?  What  is  the  simplest 
form  of  tinp?  What  are  its  a<lvanlatjtes?  Ujion  what  d<jes  tiie  value  of 
n  trap  depend?  What  is  loin;  avoided  In  the  selection  of  a  trap?  What 
is  meant  by  siphonage?  II<jw  can  this  Ik-  prevcDlcd !'  To  what  part  of 
the  tnip  is  the  vent-pipe  lo  be  attached?  Whcie  should  the  other  end 
of  the  vent-pijMJ  open?  How  else  may  the  seal  of  a  traji  be  broken? 
What  is  the  jirinciplc  of  Mi-("li'llairs  anti-siphoii  trap? 

How  long  sliouhl  the  W!istc-[)ipo  connecting  the  dxturea  with  the 
soil-piiics  be?  What  is  the  soil-pipe?  Of  what  dimensions  should  it 
be?  Where  should  its  upper  extremity  end  ?  What  other  precautions 
should  be  observed  in  ngard  to  the  soll-pi|i«? 

What  is  the  house-^lniin  ?  What  care  must  be  observed  in  the  laying 
of  it?  What  can  j'ou  say  regarding  a  tnip  Ix-twecn  the  liouse-tlrain  and 
sew^er?  If  a  trap  is  thus  located,  what  else  must  there  l>e  between  the 
trap  anil  the  hous«>.  find  wh^  ?  M'litit,  can  be  said  regarding  Lho  ofBctal 
supervision  of  sanitary  acrangeuieiiU  in  dwellings? 


CHAPTER  Vn.. 
Construction  of   Hospitals. 

SITE. 

If  the  choice  of  a  site  for  the  habitations  of  healthy  per- 
sons is  a  matter  of  vital  importance,  as  was  i>oiutcd  out  in  the 
last  chapter,  it  needs  no  argument  to  impress  upon  tlie  reader 
the  actual  necessity  of  choosing  a  site  with  wholesome  surround- 
ings for  a  habitation  for  the  sick.  In  selecting  a  site  for  a  hos- 
pital, therefore,  it  is  of  prime  importance  to  avoid  a  location 
where  unsanitary  influenres  prevail. 

While  a  hospittil  should  always  be  easily  accessible,  it  is 
not  desirable  that  it  should  be  in  a  noisy  or  crowded  part  of  a 
city.  Where  a  hospital  is  primarily  designed  for  the  reception 
of  accident  or  "  emergency  "  cjxses,  it  is,  of  course,  necessary  to 
have  it  near  to  where  accidents  are  likely  to  occur.  In  a  city 
this  will  probably  be  in  the  most  crowded  and  noisy  part. 

The  direction  of  the  prevaihng  winds  from  the  city  should 
be  avoided  in  selecting  a  site  for  a  hospital. 

Free  admission  of  sunlight  and  air  must  be  secured  to  all 
parts  of  the  hospital.  An  elevated  location  is  therefore  desir- 
able, although  exposure  to  violent  winds  must,  if  possible,  be 
avoided. 

The  soil  upon  wliich  a  hospital  is  built  shouUl  1r-  rienn, 
easily  drained,  with  a  deep  ground-water  level,  not  liul»le  to 
sudden  oscillations.  The  neighborhood  of  a  marshy  or  known 
malarious  region  should  be  avoided. 

TDK   BUILDINGS. 
The  building  area  must  be  large  enough  to  jKrmit  the 
'constniction  of  buildings  in  accordance  with  tlie  modem  recog- 
nized principles  of  hospital  construction.     Overcrowding  is  not 
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permissible,  either  of  the  grounds  by  buildings  or  of  the  build- 
ings by  patients. 

Having  determined  the  number  of  patients  for  whom  pro- 
vision is  to  be  made  and  the  character  of  the  diseases  to  be 
treated,  an  estimate  must  be  made  of  the  area  necessary  for  a 
hospital.  Takiug  into  account  all  the  buildings  needed,  the 
area  required  will  be — for  two  or  more  storied  buildings — not 
less  than  30  square  metres  per  bed.  If  one-story  buildings 
are  to  be  erected  "more  space  will  be  required,  and  if  infectious 
diseases  are  to  be  treated  in  the  hospital  the  above  space-allowance 
must  be  doubled  or  trebled.  In  the  new  Johns  Hopkins  Hos-' 
pital,  in  Baltimore,  the  area  occupied  by  the  buildings  is  56,000 
square  metres,  and  provision  is  to  be  made  for  300  patients. 
This,  covering,  of  course,  the  area  occupied  by  the  administra- 
tion building,  luirses'  home,  kitchen,  dispensjiry,  operating  and 
autopsy  theatre,  laundry,  etc.,  gives  an  area  of  187  square  metres 
j>er  bed.  The  actual  allowance  of  floor  sjmce  per  bed  is  11^ 
square  metres;  for  patients  with  infectious  diseases  the  space- 
allowance  is  nearly  treble,  being  2J)  square  metres. 

Within  recent  years  the  principles  of  hospital  construction 
have  undergone  considerable  modification.  While  formerly 
a  large  hospital  consisted  usually  of  one  large,  t\vo  or  more 
storied  building,  in  wdiich  all  the  various  departments  were 
comprised  under  one  roof,  the  aim  has  recently  been  to  scatter 
the  wards  as  much  as  practicable  consistent  with  reasonable  eas< 
of  SVUH-Tvision  and  administration.  Under  the  former  plan,  with 
large  wards  connected  by  common  corridors  and  stairways,  case 
of  administration  was  primarily  secured ;  in  the  latter,  the 
most  imjxjrtant  object  of  a  hospital,  "a  place  for  the  sick  to  get 
well  in."  is  more  nearly  attained.  While  many  hospitals  are 
still  being  constructed  on  the  old  plan,  of  a  single  Itlock  of 
several  stories  in  height,  nearly  all  sanitary  authorities  are 
agreed  that  the  plan  of  separate  pavilions  of  one  or,  at  most, 
two  stories,  in  which  the  buildings  arc  entirely  disconnected,  or 
connected  only  by  means  of  an  open  corridor  for  convenience  of. 


THE   HOSPITAL   BUILDINGS. 


197 


administration,    is  best  for  the   patients,  and,  leaving  out  of 
arcouiiit  the  cost  of  the  ground,  is  also  the  most  ccoiiomitaL 

The  recent  development  of  the  pavilion  system  of  hospitals 
may  he  attributed  hirgely  to  the  success  obtained  in  treating  the 
sick  and  wounded  in  the  simph:*  barrack  hospitals  during  the 
late?  war  between  the  States.  The  army  barrack  hospital  is  the 
original  type  of  the  pavilion  hospitiil  of  the  present  day. 

Each  pavilion  consists  of  one  or  two  wards,  containing 
from  ten  to  tlurty  bods  altngether.  In  each  pavilion  or  ward  is 
also  a  bath- and  wash-room,  water-closet,  dining-room,  scullery, 
attendants'  room,  and  sometimes  a  day-room  for  patients  able 
to  be  otit  of  bed. 

The  two-story  pavilion  is  built  on  the  same  plan,  and  is 
generally  atlopled  in  cities,  or  where  economy  of  space  is  desir- 
able for  financial  reasons,  and  where  no  infectious  diseases  are 
treated.  Where  practicable,  one-story  pavilions  sliould  always 
be  adopted,  as  they  are  more  easily  heated,  ventilated,  and 
served  than  two-stnried  buildings. 

'When  a  number  of  pa^ilions  or  wards  are  connected  by  a 
corridor  with  each  other,  and  with  a  centml  or  administration 
building  and  other  service  buildings,  the  aggregation  constitutes 
a  modem  pavilion  block-hospital.  The  Johns  Hopkins  IIos- 
pitid,  already  referred  to,  is  a  model  hospital  of  this  class,  and 
its  plans  should  be  stiidied  in  detail  by  all  who  are  more  par- 
ticidarly  interested  in  hospital  construction.  The  general  wards 
are  in  one-  and  two-  storv^  buildings,  connected  by  a  (.'orridor  with 
each  other  and  with  the  administration  and  service  buildings. 
In  addition  to  two  buildings  containing  private  rooms  atid  small 
wards  for  patients  able  to  pay  for  the  extra  accommodations, 
there  is  a  line  of  pavilions  running  from  east  to  west.  The 
corridor  cuts  all  the  pavilions  near  the  north  ends  of  the  build- 
higs,  separating  the  ward  almost  entiraly  from  the  service  part 
of  the  building.  This  aiTangement  leaves  tlie  south,  east,  and 
west  fronts  of  the  wards  entirely  ex[>osed  to  the  sun's  rays, — 
a  very  important  advantage.     The  kitchen  and  laundry  are  at 
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The  cubic  space  (initiiil  air-span')  per  bed  in  the  wards 
should  not  be  less  than  1.700  to  tJOOO  mine  feet  (4'2  to  56  cubic 
metres),  nud  for  siu'ji;iral  or  ]yin<i;-in  ruses  and  cnutaf^ious  dis- 
eases, 70  cubic  metres  should  be  allowed.  Tiie  veutilatinj^ 
arrangements  shoidd  secure  an  entire  change  ol'  the  air  two  to 
three  times  in  nn  hour. 

In  most  sections  of  the  United  States,  natural  ventilation 
ran  be  relied  on  to  keep  the  nir  in  hos])ital  wards  ]iurr  (assum- 
ing, oi'  course,  the  proper  construction  of  the  buildings).  The 
\^  indows,  doors,  and  walls  are  important  factors  in  securing  this 
ventilation.  Hence,  csi^x/cial  care  is  to  be  paid  to  their  con- 
struction and  arrangement. 

Many  German,  French,  and  English  authorities  on  hospital 
building  urge  the  importance  of  making  the  walls  inn)ervious 
by  cement,  glass,  or  paint.  The  peculiar  odor  known  as  "hos- 
pital odorv"  it  is  asserted,  cannot  be  prevented  in  any  hospital 
in  which  the  floors,  walls,  and  ceilings  are  not  absolutely  imper- 
vious. The  American  practice  is  generally  in  favor  of  walls 
which  pennit  tnins[Hration  of  air.  In  the  experience  of  the 
author  the  impeniousnessof  the  walls  is  not  necessary  to  secure 
freedom  from  hospital  odor.  It  remains  a  questioti  for  serious 
consideration  whether  the  diminution  of  natuml  ventilation 
would  not  counterbalance  any  good  residting  from  non-absorii- 
tive  walls. 

The  interior  of  the  walls  should  l)e  perfectly  smooth  and 
plain;  no  pnjjecLious.  cornices,  or  offsets  of  any  kind  are  per- 
missible. The  desirability  of  this  restriction  was  clearly  ex« 
pressed  over  a  hundred  years  ago  by  John  Howard :  "  From 
a  regard  to  the  liealth  of  the  ]wtients,  I  wish  to  see  plain,  white 
walls  in  hospitids,  and  no  arliflc  of  orna?nental  furnitun;  intro- 
duced.'*' 

Windows  sliould  run  quite  to  the  coiling,  and  shotdd  not 
be  arched,  but  finished  square  at  the  top.     There  should  be  one 

>  An  Account  o!  Uie  Prinotpal  Lauurattoa  o(  Europe,  etc.,  p.  m.    Ix>adon,  17BL 
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window  for  every  two  beds.  The  wiiidow-sasli  should  Iw  double 
to  retiiiu  heat,  and  the  lights  heavy,  clear  glass.  Veutilation 
can  be  promoted  by  mising  tlic  outer  sash  from  below  and 
lowering  the  inner  one  from  above.  The  insertion  of  a  Sher- 
ringliain  ventilator  at  the  tup  of  the  inner  sjish  will  aid  in  giving 
the  incoming  air-current  an  upward  direction. 

Heating  is  best  accomplished  by  introducing  hot  air  from 
without,  or  by  Stoves  or  fire-plufi-s  in  the  centre  of  the  wards. 
Wliere  hot  air  is  introduced  from  without,  it  sliould  be  heated 
by  passing  it  over  steam-  or  hot-  water  coils,  and  not  by  passing 
it  through  a  funuice,  wliirh  may  produce  .super-heating  and 
excessive  drj^ness  of  the  air. 

In  a  series  of  experiments  by  Dr.  Edward  Cowlcs  at  the 
Boston  City  Hospital,'  the  air  was  Iieatid  to  32°  by  passing  it 
over  steam-coils.  It  was  admitted  to  the  wards  by  numerous 
inlets  30  cciitimetres  square.  The  best  velocity  for  ventilating 
and  warmintr  jxirposes  was  found  to  be  54  metres  per  minute. 
E.\it  openings  were  in  tiie  ceiling,  and  it  was  found  best  to 
make  tliem  large,  a.s  by  this  means  the  rapidity  of  exit  cuiTenta 
is  reduced. 

Where  the  warming  of  the  ward  must  be  accomplished  by 
stoves  or  fire-])laces  in  tlie  ward,  tlic  best  plan,  for  square  and 
octagon  wards,  is  to  have  a  large  central  chimney  with  arrange- 
ments on  the  four  sides  for  fire-places  or  stoves.  This  chimney 
can  also  be  used  as  a  very  efficient  ventilating  shaft  tln'oughout 
the  year  Viy  a  device  put  in  practice  !>y  Mr.  John  11.  Neinisee, 
architect  of  the  Johns  Hopkins  Hospital.-  In  oblong  wards, 
two  or  more  large  stoves,  placed  at  equal  distances  along  the 
centre  of  the  wards,  will  heat  the  wards  effectually. 

Floors  should  be  made  <if  tiles,  slate,  or  oak  or  yellow-pine 
lumber.  It'  wood  is  used,  it  sliould  be  well  seasoned,  perfectly 
smooth,  and  all  joints  accurately  made.  The  Hoor  should  be. 
kept  constantly  waxed  to  render  it  impervious  to  fluids. 

•  R<'|i>>rt  cif  iliL-  MawArliiiReUii  Hl»te  Bnanl  of  Ilralili  tor  1871),  iip.  21-3WI. 

*  Ho«p't,vl  rniiktruitlun  aiiil  Urpu>izaUoD :  I'Una  for  J<ibiui  Uupkius  H(iaplUl,  |>.  88S 
gmq.    New  York,  ISTi. 
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The  space  between  tlie  lldor  ami  criliiig  below  sbcmM  bo 
filled  with  some  fire-proof  non-foiidiu'tin;*  materiiil,  such  as 
cement  or  hollow  bricks,  in  order  to  isoliite  eacli  Hoor  or  ward 
as  much  as  possible  •I'rom  others,  botli  to  prevent  tranHinisninn 
of  noise  and  extension  of  tire. 

All  corners  and  angles  on  tlio  inside  of  the  building  hhould 
be  rounded  to  facilitate  the  removal  of  dust. 

In  cleaning  up,  care  should  \>e  taken  not  to  Ntir  up  the 
layers  of  dust  too  much  by  active  hweeping  or  (histiti;^.  'I'ho 
floors,  furniture,  door-  and  window-  casiiig«  slmuM  br  wijM-d  off 
with  damp  cloths.  Soiled  bedding,  clothing,  dre«HingH,  and 
bandages  must  be  promptly  removed  from  the  ward.  Mat- 
tresses and  other  bed-clothing  sliould  not  be  shaken  in  the  ward.' 

Water-closets  or  (where  the  dr)  method  of  removul  of  ex- 
creta is  in  use)  earth-  or  pail-  cloHet>  should  l»c  jtlared  where 
they  can  be  easily  reached  by  the  |Hitient»,  but  the  apartment  in 
which  they  are  placed  must  not  ojwn  directly  into  the  ward. 
The  entrance  to  thi.s  apartment  tihould  b«?  from  the  corridor 
or,  better  still,  from  tlie  o|)en  air.  The  ventilation  of  water- 
closets  should  be  independent  of  and  entirely  dutinci  from 
that  of  the  ward  or  other  part  of  the  ho<tpit;U  building. 

It  is,  of  course,  unneocMary  to  more  than  aill  attitiiion  to 
the  vital  importance  of  the  prompt  removal  of  all  excreta,  tjotli 
■olid  and  liquid,  from  the  ward  or  hoopital  l/titldin^.  To  at* 
tempt  disiiifection  of  excreta  and  allow  them  to  remain  in  t)»e 
ward  alter  being  voided  w  a  peniiciouji  pnw  '     '•  ohotiid 

under  no  circiuBMtuMsei  be  permitted.     All  u .   *<''    "- 

ceptkio  of  excreta,  lied>pan«.  Hr,  chould  be  imaurtltaUrij  rr.,, 
and  thofODgfaljr  deaoaed. 

Urtnals air  net  Mdr'umbie ;  ihm  ample  ttOffpfT-^l/^^Hl  wtth 
Imged,  batd-wood  icat,  aa  dcacribcd  m  iAn^jiitr  \Uf  mMdtmU 

A  balb-fooci  mad  lawalory  ahoald  be  attariwri  Ip  «f«fy 
ward.     It  •booid  be  fdaeed  to  the  aerviee  biriMilig,  nmd  h§ 
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easily  accessible  to  the  patirnts.  There  should  also  be  portable 
bath-tiibs  in  order  that  baths  may  be  given  in  the  wards  when 
necessary. 

Every  .large  general  hospital  slinuld  also  have  a  speeial 
apartment  or  building'  where  baths  of  various  kinds,  such  as 
medicated,  vapor,  Turkish,  and  Russian  baths,  could  be  given. 
In  lying-in  hospitals,  special  arrangements  for  giving  vaginal 
and  uterine  douches  must  also  be  furnished. 

A  daily  water-supply  of  at  least  450  litres  per  bed  should 
be  provided.  The  water  shoidd  be  easily  accessible  from  the 
wards  and  various  parts  of  the  service  building. 

All  water-closets,  soil-  and  waste-  pipes  must  be  properly 
trapped ;  all  joints  must  be  pro]>erly  mad(.':  and  all  sower  con- 
nections made  on  the  most  improved  plans.  All  work  of  this 
sort  should  be  properly  tested  before  being  accepted,  and 
frequently  in.spected  afterward. 

No  sewer  or  house-iimin  should  be  laid  under  a  ward. 

A  disinfecting  chest  for  disinfecting  soiled  clothing,  bed- 
ding, dressings,  etc.,  should  be  placed  in  the  basement  of  the 
ward,  and  connected  with  the  latter  by  an  iron  clnite,  closing 
lH?rfectly  by  an  iron  top.  The  best  and  most  convenient  disin- 
fectant is  steam.  Tliis  is  also  the  best  means  to  destroy  vermin 
in  clothing  and  bedding. 

It  is  questionable  whether  a  nurse's  room  should  be 
attached  to  a  hospital  ward.  Tlie  nurse's  place,  when  on  duty, 
is  in  the  ward  itself,  not  in  a  room  sepinnte  from  it.  Where 
there  is  a  nurse's  room,  it  should  not  he  furui.shed  with  sleeping 
arrangement.s,  for  this  is  a  strong  temptation  to  neglect  of  duty 
on  the  part  of  the  nurse.  A  nurse  not  on  duty  should  not  be 
permitted  to  remain  about  the  ward. 

A  ward-kitchen  should  be  in  the  service  building,  where 
articles  of  food  c^n  be  kept  hot  or  cold  when  necessary,  and 
where  special  dressings,  cataplasms,  hot  water,  etc.,  can  be  pT©« 
jmred.  A  small  gas-stove  only  should  bo  allowed  in  the  ward- 
kitchen,  as  the  regidur  meals  of  the  patients  are  prepared  in  the 
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central  kitchen,  which  should  be  totally  detached  from  the 
hospital.  The  ward-kitchen  can  be  easily  utilized  as  a  nurse's 
room,  and  in  a  small  hospital  can  also  be  used  as  a  store-room 
for  the  patients'  body-  and  lied-  linen  and  clothing. 

The  dinitig-ioom  for  patients  able  to  be  out  of  bed  should 
be  in  the  service  building.  A  room  with  a  good  light  and  well 
ventilated  and  heated  should  be  selected  for  this  purpose.  In 
the  intervals  between  meals  this  room  could  be  used  as  a  day- 
room  for  such  patients  as  shoidd  be  out  of  bed,  but  who  are  not 
able  to  be  in  the  open  air. 

A  dead-house,  containing  a  dead-room,  autopsy-room,  and 
a  room  fitted  up  for  rough  microscopic  and  possibly  photo- 
graphic work,  is  a  necessity  to  every  well-appointed  general 
hospibil.  The  dead-house  should  be  entirely  separate  from  the 
ward  buildings. 

The  kitchen  should  be  separate  from  the  other  buildings, 
and  in  large  hospitals  should  also  be  the  central  station  for  the 
heating  arrangements,  if  hot  water  or  steam  are  to  be  used.  The 
laimdry  may  be  connected  with  it.  The  kitchen  should  be  con- 
nected with  the  wards  by  means  of  a  covered  corridor  to  avoid 
exposure  in  carrying  the  food  to  the  wards. 

The  administration  building  should  contain  office-rooms 
for  the  superintendent  and  resident  physician,  pharmacy,  librar)', 
reception-rooms  for  visitors,  living-rooms  for  one  or  more  assist- 
ants, and  dwellings  for  the  superintendent  and  resident  physician. 


THE   ADMINISTRATION    AND   MANAGEMENT  OF  A  GENERAL   HOSPITAL. 

The  general  management  of  a  hospital  should  be  under  the 
direction  of  a  superintendent,  who,  besides  being  a  medical  man, 
should  be.  especially  qualified  by  study  and  experience  for  the 
work.  The  superintendent  of  a  large  hospital  should  not  be 
expected  to  perform  any  of  the  routine  professional  work  in  the 
wards,  but  he  sliould  be  responsible  for  the  service,  both  profes- 
sional and  lay,  in  tlie  hospitjil.  He  should  be  the  financial 
officer,  and   in  all   other  things   concerning  the   hospital  hia 
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judgment  should  decide.  He  should  have  sufficient  assistance 
to  permit  all  necessary  duties  to  be  promptly  performed.  For 
this  purpose  lie  should  have  a  secretary,  or  clerk,  wlio  shoiild 
not  be  a  mcdiral  man ;  otherwise  the  attention  of  the  latter 
miglit  be  with<lnuvn  from  iiis  clerical  duties  to  the  more  iuter- 
esting  professional  work  in  the  hospital.  The  plan  advocated 
by  some  authorities,  to  Imve  two  superintendents  for  large  hos- 
pitals,— one  of  whom  shall  he  a  medit-al  man  and  direct  only  the 
professional  work  of  the  hospital,  while  the  other  shall  have 
charge  of  the  atimiiiistmtive  funrtions, — dcxjs  not  commend  itself 
to  the  author.  It  iiunlvrs  a  tlivision  of  responsibility  which  will, 
in  nearly  all  cjis(^s,  eventually  lead  to  differences  of  opinion 
likely  to  prove  luifavorahle  to  the  licst  interests  of  the  liuspitnl. 

It  is  customary  in  this  country  to  ap])oint  as  resident  pliysi- 
cians  and  surgeons  in  hospitals,  recent  graduates,  whose  functions 
are  usually  hmited  to  carrying  out  the  directions  of  the  visiting 
physicians  and  surgeons,  and  sometimes  to  act  on  their  own 
responsibility  in  em<'rgencies.  This  system  lias  some  advantages 
for  th(!  physicians,  but  is  usually  detriment.al  to  the  best  interests 
of  the  patients.  The  resident  medical  officer  in  a  large  hospital 
should  always  be  a  thoroughly  qualified,  experienced  physician, 
capable  of  deciding  [tromptly  wlieti  tlie  occasion  arises,  and  he 
should  be  responsible  to  the  siipriintendent  (or  tlic  proper  per- 
formance of  his  professional  duties.  Necessarily,  a  physician 
with  the  qualitications  indicated,  would  demand  a  very  much 
larger  salary  than  is  usually  paid  resident  phvsicians,  but  it 
should  be  understood  that  no  hospital  in  which  the  good  of 
the  iiatient  is  the  first  consideration  can  be  conducted  on  a  cheap 
basis. 

Visiting  physicians  and  surgeons  and  all  resident  medical 
officers  should  Ik?  chosen  with  reference  to  their  general  and 
special  qualifications  for  the  duties  expected  of  them.  It  would 
seem  to  be  a  good  ])lan  to  make  the  selections  for  subordinate 
positions,  at  least,  by  com]x>titivc  examination. 

The  sick  in  a  hospital  shoidd  be  properly  classified.     Male 
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and  female  patients  should,  of  course,  be  treated  in  Kepurnlo 
wards.  A  primary  classification  into  medical,  surf^'icul.  ami 
obstetrical  cases  or  wards  is  also  indicated.  Ijifictious  dis- 
eases, such  as  typlioid  fever,  erjsipclas,  cliolera,  yellow  fovcr, 
croupous  pneumonia,  etc.,  should  not  be  treate<l  in  the  sarao 
wards  with  rheumatism,  Briglit's  disease,  cardiac  and  imtaoiis 
disorders,  or  simple  digestive  derangements.  It  is  qurstioniible, 
however,  whether  it  is  advisable  to  make  a  very  elaborate  chiHsi- 
fication  of  the  various  diseases  except  in  very  Inige  liuNpitals. 

An  accurate  record,  made  at  the  time  of  observation,  and 
not  written  from  memoi7  afterward,  should  be  kept  of  the  his- 
tory  and  progress  of  every  case.  The  record  shonld  show  not 
merely  the  symptoms  and  diagnosis,  but  the  medifal  and  hy- 
gienic treatment.  In  most  hosjatals  wliere  siuli  rcfortis  are 
kept  the  entries  are  made  eitber  in  a  simple  irin'iiiMiniMhiiii-book 
or  in  a  more  or  less  compUcated  case-record.  A  Nimph*  form 
of  case-record  has  been  devised  by  .Siirgeoij-Gcnend  Walter 
\Vyman,of  United  States  Marine-Hospital  Service,  wliicli  «remH 
to  possess  advantages  tbat  rendiT  its  general  adoption  desirable. 

In  hospitals  where  cases  of  surgical  diseases  and  injuricwarc 
received,  a  special  apartment  shoubi  bo  fitted  up  as  an  o|K'rating- 
room.  OiKRitintis  sliould  not  be  jierformed  in  a  ward  in  the 
presence  of  other  patients. 


[The  following  works  are  recoromended  for  additional  Htudy 
dpon  this  subject: — 

Hospit&l  CuiistriK-tiMii  ami  f>r^nrii/..-itiMii  ;  .Ntw  Yolk,  1976  ();«|ie- 
eiallt'  the  esaajs  of  Dr^.  Billing'^.  F<j1«oiii,  kikI  HU'|ili(ni  Huiitli). — Ktmn- 
kenftnsta]t«o,  by  I...  thifgen.  in  X.  rcit4rfikor«r  uml  Zi«tn»««ii'(i  Ilaml- 
Inwk  der  Hjr^riene. — SpiUl.by  C.  Bjitun,  In  RenlencyelopiiiiU*  d.  fM.  H«il- 
kmde,  Bd.  XII.— Omerml  Vtinvipif  of  llmpiut  CoosCntetios,  bjr  F.H. 
Brown,  in  BockV  H^rgiate  simI  Public  Ilr'alth,  tol,  L — Hebonlnirf, 
UygieoiKiie  GraadMUc  bda  HMpiUlbML.3 


QUESTIONS   TO   CHAPTER  VII. 
Construction  of  Hospitals. 

What  would  govern  you  in  selecting  a  site  for  a  hospital  ?  What 
will  go  to  determine  the  buildiug  area?  In  caieulaliiig  the  area  required 
for  buildings,  wbat  relation  tms  it  to  the  number  of  beds  in  the  hospital  f 
In  the  wards,  what  should  be  the  actual  minimum  floor-space  for  each 
l)ed  for  non-infectious  and  for  iufuctioua  diseases?  What  is  the  differ- 
ence in  the  principles  of  modern  hospital  construction  and  of  those  for- 
merly in  vogue  ?  What  are  some  of  tlic  advantages  of  the  modern  plan  ? 
What  was  the  prototype  of  the  present  system  ?  How  many  wards 
should  each  pavilion  contain  at  llic  most?  How  man}'  beds  in  each 
ward?  What  conveniences  should  there  he  in  each  ward  or  pavilion? 
What  is  meant  by  a  pavilion  block-hospital?  What  space  should  there 
Ijo  between  the  separate  jmviliona? 

What  cubic  space  per  bed  should  there  be  in  the  ordinary  wards  ? 
What  cases  need  more,  and  how  mnch  ?  How  often  should  the  air  be 
entirely  changed  in  the  wards?  Shonhl  the  walls  be  pervions  or  imper- 
vious to  the  passage  of  air?  How  should  the  walls  be  finished?  IIow 
many  windows  should,  there  be  in  each  ward?  IIow  high  should 
they  be  ? 

W^hat  is  the  best  way  to  heat  n  hospital  ward  ?  How  should  hot  air 
be  warmed?  If  a  ward  is  to  be  wanned  by  flre-placea  or  stoves,  how 
should  they  be  arranged? 

Of  what  materials  should  the  floors  be  made?  How  should  they  be 
treated?  What  should  lliore  be  between  ceilini^a  and  the  doors  above? 
Why  ?  Liow  should  the  corners  and  angles  of  floors  and  ceilings  bo 
finished  ? 

IIow  slioidd  the  wards  be  cleaned  ?  What  should  be  done  with 
soiled  bedding,  etc,  ? 

Where  should  the  water-closets,  etc.,  be  locate«l  ?  How  should  they 
be  ventilated  ? 

How  much  water  should  be  furnished  per  bed  ?  Why  should  no 
sewer  or  houae-<lrain  Ihj  laid  under  a  ward  ?  Where  sliould  the  nurses' 
rooms  be?  Where  the  ward  kitclien  and  dining-room?  What  is  the 
administration  building  fur,  and  wluit  siiould  it  contain  ?  W^hat  ollloers 
are  necessary  for  the  management  of  a  honpital  ?  What  are  their  duties  ? 
How  should  the  resident  physicians  be  qualifled  and  selected?  How 
should  the  sick  Iks  elas8il]e<l,and  what  wards  should  there  1m<  in  a  general 
hospital  ?  Mention  some  of  the  detail^  that  should  bo  noted  in  the  case  j 
reconlu. 

(20G) 


CHAPTER  Vni. 

Schools. 

The  hygiene  of  schools  comprises  the  consideration  of  the 
sanitary  principles  underlying  the  construction  of  school-houses 
and  school-furniture;  the  proper  amount  of  time  to  be  devoted 
to  study  at  different  ages ;  the  special  diseases  of  school-children, 
their  causes,  and  means  for  their  prevention. 

CONSTRUCTION    OF   SCHOOL-HOUSES. 

In  the  construction  of  school-houses  the  same  hygienic 
principles  are  applicable  as  in  dwelling-house  construction.  The 
selection  of  a  site  for  the  school-building  should  command  the 
same  careful  consideration  that  is  necessary  in  determining  upon 
a  site  for  a  dwelling.  Proximity  to  marshes  and  other  unsan- 
itary surroundings  should  be  avoided.  If  the  soil  is  damp  it 
should  be  properly  drained,  and  all  sources  of  insalubrity  in  the 
neighborhood  avoided  or,  if  possible,  removed. 

School-houses  should  not  be  over  three  stories  high ;  cor- 
ridors and  stairways  should  be  wide,  straight,  and  well  lighted. 
All  stairs  should  be  secuivly  built,  and  be  guarded  with  ample, 
strong  railing.  All  doors  shoidd  open  outward  to  permit  ready 
egress  and  reduce  the  danger  of  accident  in  jjanics  from  any 
cause. 

In  addition  to  the  study-  or  recitation-  rooms,  provision 
should  be  made  for  play  and  calisthcnic-cxercise  rooms.  AVell- 
lighted  and  ventilated  side-rooms  should  be  provided  for  the 
reception  of  outside  clothing,  umbrellas,  overshoes,  etc.  These 
articles  should  not  be  kept  in  the  recitation-  or  study-  rooms, 

Floors  should  be  made  of  accurately-joined  flooring,  and 
tendered  im|)ervious  by  oil  or  jwiraffine  coating. 
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Appropriate  measures  must  be  employetl  to  prevent  the 
permcatiuu  of  the  building  by  ground-air. 

The  inside  walls  of  school-rooms  may  be  tinted  a  neutral 
gray,  or  lii,'ht  blue  or  green.  Ceilings  sliould  be  white.  Walls 
and  ceilings  should  not  be  paiiited,  but  lime-coated  to  permit 
free  transpiration  of  air. 

Schools  should  be  so  constnicted  as  to  permit  of  ready 
licating  and  ventilation,  cleaning,  and  keeping  clean.  In  large 
scliools  the  metliod  of  heating  will  usually  be  Ijy  furnace-heated 
air,  althougli  a  better  metiiod  would  probably  be  by  steam- 
er hot-water  pipes. 

The  ventilation  of  school-rooms  must  be  carried  out  on  the 
principles  indicated  in  C'liapter  I.  With  careful  and  intelligent 
teachers,  natural  ventilation  will  give  better  satisfaction  than  a 
complicated  artificial  system.  Where  windows  and  doors  must 
be  largely  de|)ended  upon  for  ventilation,  the  Bury  window  ven- 
tilator, illustrated  on  a  previous  page,  will  give  satisfactory  results 
unless  the  school-room  is  overcrowded.  Opening  the  doors  and 
windows  when  the  pupils  are  out  of  doors — flushing  the  rooms 
with  fresh  air — is  an  excellent  aid,  and  is  even  useful  in  cases 
where  the  most  elaborate  artificial  system  of  ventilation  is  in  use. 

A  model  study-room,  according  to  modem  views,  should 
be  about  f)  to  10  metres  long,  not  over  7  metres  wide,  and  4  to 
4A  metres  higli.  Such  a  room  could  be  easily  lighttxi  by  win- 
dows (in  «)iu'  side  only,  and  readily  heated  and  ventilated.  It 
would  also  enable  the  teacher  to  exerci.se  a  close  supervision 
over  his  pupils.  In  a  room  of  this  si/c  forty  pupils  would  be  a 
proper  number,  although  tilly  could  be  accorauioduted.  The 
initial  air-space  for  each  ]>upil  woidd  be  5.60  cubic  metres  if 
there  were  fifty  pupils  in  the  room,  and  7  cubir  metres  if 
there  were  only  forty.  This  would  be  slightly  reduced  by  the 
allowance  for  the  teacher. 

It  is  believed  that  study-rooms  should  face  toward  the 
nortli.  The:  light  entering  from  the  north  side  of  a  building 
would  be  equable  during  a  whole  day.    While  a  larger  window 
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surface  would  be  necessary  than  with  an  easterly  or  southerly 
exposure,  it  is  held  that  the  light,  being  devoid  of  all  glare, 
would  be  more  effective.  Wherc  the  li»i;ht  is  admitted  on  the 
east,  south,  or  west  sides  of  the  buildinjj,  tlic  direct  entrance  of 
the  sun's  rays  must  be  prevented  by  curtains,  by  means  of  which 
the  amount  and  proi)er  distribution  of  the  Ught  is  regulated 
with  difficulty. 

The  windows  of  the  .sdiool-room  should  reach  from  about 
the  height  of  tlio  pupil's  shoulder  (wlion  seated)  to  nearly  or 
quite  to  the  ceiling.  Arches  or  overlianging  cornices  over  the 
windows  should  be  avoided,  as  they  cut  off  much  light.  For 
the  same  reason  the  near  proximity  of  other  high  buildings 
and  of  trees  should  be  avoided  in  selecting  a  site  for  a  scliool- 
house.  The  window  area  should  be  not  less  than  one-fillh  of 
the  floor  area,  othenvise  the  light  will  be  deficient 

The  liglit  shoidd  be  admitted  only  from  the  Icil  side  of  the 
pupil.  Wlien  admitted  frtim  the  riglit  !>ide  the  shadow  (;ast  by 
tlie  pe!i  in  writing  interferes  with  good  vision ;  if  athnitted 
directly  in  front  of  the  pupil,  the  glare  of  the  liglit  will  injuri- 
ously affect  the  eyes;  while,  if  it  enter  from  beliind,  the  book 
or  |>aper  uf  the  pupil  will  be  so  mucli  in  shudow  as  to  compel 
him  to  lean  so  fur  to  the  front  in  bringing  liis  eyes  nearer  to 
book  or  pajKU"  tlmt  neursightedneiis  is  very  hkely  to  be  devel- 
oped. Furtliermore,  if  the  Ught  is  admitted  into  the  room  at 
the  backs  of  the  pupils,  the  eyes  of  the  teacher  are  liable  to 
suffer  from  the  constant  glare. 

In  a  sdiool-room  of  t\w  dimensions  above  stated,  a  row  of 
windows  on  one  side,  forming  an  area  of  glass  one-fillth  of  the 
floor-s])ace,  will  thorougldy  and  sjitisfactorily  illuminate  the 
room,  with  the  least  unfavorable  influence  upon  the  organs  of 
vision.  It  is  advisable,  th<'iefore,  to  always  insist  on  this 
arrangement  of  lighting  of  school-rooms.  Where  artificial 
light  is  used  in  a  school-room,  it  should  be  in  the  proportion 
of  one  burner  to  every  four  pupils.  All  burners  should  be 
provided  with  chimneys  and  vertical  reflectors. 
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Water-closets  and  privies  should  not  be  placed  in  cellars  or 
basements.  This  would  soem  to  be  self-evident,  and  yet  in 
many  city  school-houses  these  places  of  retirement  are  in  this 
unsuitable  location,  AXlien  it  is  con.sidered  that  large  schools 
are  frequently  warmed  by  hot  air  taken  from  the  cellar,  it 
furnishes  an  additional  reason  to  avoid  this  location  for  water- 
closets.  On  the  contrary,  the  custom,  in  some  countr)'  schools, 
of  placini?  the  privy  at  a  consiileralilo  distance  from  the  school- 
room and  in  an  ex]>oscd  situation,  is  almost  equally  reprehen- 
sible, as  the  pupils,  especially  gilds,  arc  prone  to  neglect  ol>eying 
the  calls  of  nature,  from  wliich  neglect  many  disorders  arise. 

In  a  recently-introduced  system  of  ventilation  and  excro 
ment  removal  for  schools,  the  closets  arc  in  the  basement,  and 
the  excrement,  as  voided,  is  rapidly  dried  by  a  current  of  air, 
and  the  odor  in  this  way  quickly  destroyed.  Unfortunately,  in 
thus  drj'ing  the  excrementitious  matter,  micro-organisms  may 
be  taken  up  in  the  air-currents  and  carried  into  the  school-rooms. 


scnoor.  FrrRNTTURE. 

Desks  sho\ild  be  slightly  sloping,  the  edge  nearest  the  pupil 
being  about  1  inch  (2.5  centimetres)  Iiigher  than  his  elbows. 
The  front  edge  of  the  scat  sliould  project  a  little  beyond  tlie 
near  edge  of  the  desk,  so  that  a  iiluml>-liue  dropped  from  the 
latter  should  strike  the  sent  near  its  front  edge.  If  the  seat  is 
not  tlms  brought  slightly  under  the  desk,  the  pupil  is  comiK-lled 
to  lean  forward  in  writing,  which  position  prevents  proper  ex- 
pansion of  the  chest  and  increases  the  bkH)d-pressure  in  tlie 
eyes, — a  condition  promotive  of  near-sightedness. 

Seats  should  be  only  high  enough  so  that  the  feet  rest  flat 
upon  the  floor.  If  llu  y  are  higher,  a  foot-board  must  be  pro- 
vided. Children  should  not  be  condemned  to  tlic  cruelty  of 
having  their  feet  dangluig  "  between  heaven  and  earth  "  while 
they  keep  their  seats.  Seats  and  desks  shoidd  be  graded 
according  to  the  si^tes  of  the  pupils — not  their  ages  or  standing 
in  the  class. 
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An  ideal  seat  and  desk  would  be  one  made  to  measure  for 
each  pupil,  but  this  is  manifestly  impracticable,  inasmuch  as 
with  the  constant  growth  of  the  child  the  seats  would  be  rapidly 
outgrown. 

The  desk  shown  in  Fig.  19  '  is  adjustable  to  cliildrcn  of 
different  sizcs^  and  seems  to  solve  the  problem  which  has  so  long 
puzzled  the  school  sanitarian.  The  desks  are  ninde  for  a  single 
pupil   and   tlie  seat   and   desk   are   mdepeudently  adjustable. 


■^<a^.^ 


7^^^ 


Fio.  W.— AWCSTABLE  SoBOOiy-DESK.    (Front  View.) 

The  frame  is  of  iron  and  the  seat,  back,  and  desk  of  hard-wood 
lumber. 

Blackboards  should  not  be  placed  at  a  greater  distance  than 
10  metres  from  the  farthest  pupil.  The  ground  of  tlie  board 
should  be  a  dead  black,  without  lustre.  In  writing  exercises 
upon  the  board,  care  should  be  taken  that  the  letters  and  figures 
are  made  sufficiently  large,  and  with  rather  heavy  strokes  of  the 
crayon,  in  order  tliat  they  may  be  easily  seen  from  the  most  distant 
part  of  tlie  room.  It  luis  recently  been  demonstrated  that  a  black 
letter  on  a  wliite  groimd  can  be  seen  at  a  greater  distance  than 

•  Made  bjr  tbe  KiuDtUIc  Sobool  Furniture  Company,  RoUivme,  Ind.,  U.  S.  A. 
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a  white  letter  on  a  black  ground.  Hence,  it  might  prove 
advant.igeous  to  tlie  eye-siglit  of  school-thildrcn  to  substitute 
for  the  present  blarkboard  and  chalk,  a  white  board  aud  black 
crayon.  In  some  Fiuro[x?an  lecture-rooms  this  plan  has  been 
adopted  witli  siitisfurtion. 


AMOUNT   OF   TIME   TO    BE   DEYOTED  TO   STUBT. 

Youn^  children  should  not  be  kept  at  the  same  study  or 
in  the  same*  position  for  long  at  a  time.  The  exercises  should 
be  frequently  varied.  It  is  especially  with  children  in  the 
primary  grades  that  care  should  l)c  taken  not  to  overburden 
their  mind*  with  too  many  hours  of  study,  or  too  long  con» 
tinuance  at  the  same  exercise. 

Children  shuuld  not  be  placed  in  school  much,  if  at  all, 
before  the  completion  of  their  7th  year.  From  7  to  9  years 
they  shoukl  be  kept  at  their  studies  not  longer  than  throe  hours 
daily;  from  9  to  12  years  four  hours  may  be  allotted  them;  and 
from  12  to  16  years  they  may  be  kept  at  mental  work  five  to  six 
hours  daily.  This  does  not  mean  that  pupils  are  to  be  kept 
continuously  at  their  studies  during  these  hours,  but  that  theyj 
should  be  neither  com|)ell('d  nor  pernuttctl  to  study  longer  than 
these  periods  each  day.  It  is  believed  that  these  figures  repre- 
sent the  capacity  for  endurance  in  the  majority  of  children,  ami 
they  should  be  adopted  in  all  schools  where  the  largest  return 
in  mental  acquirements  is  desired  at  the  least  expenditure  of 
health.  E.xcess  of  time  ex])cnded  in  study  is  almost  certaiidy 
followed  by  physical  deterioration.  '*  A  little  less  bniin :  a  little 
more  muscle,"  for  our  children,  is  a  legitimato  demand  that  we 
may  make  of  legislators  and  school-boards. 

Gymnastic  exercises  should  form  jiart  of  the  daily  routine 
in  all  sc^hools.  These  exercises  should  take  i)lacc,  when  pmcti- 
cable,  in  the  oi)cn  air.  Playing,  romping,  laughing,  and  sing- 
ing sliould  be  encouraged,  ratljer  than  the  uatunil  tendency 
to  boisterous  play  restrained.  It  is  especially  desirable  that 
female  children  should  be  encouraged  to   take  part  in  these 
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diversions.  The  desire,  on  the  part  of  many  parents,  to  see 
little  girls  deport  themselves  as  young  ladies,  before  the  time 
even  when  they  write  tlieir  age  in  two  figures,  is  veiy  rep- 
rehensible, and  deserves  the  most  unqualified  condemnation. 
Moli^Tc's  s!itirieiil  remark,  "  II  n'ya  plus  il'entauts,"  seeras  to 
be  literally  true  at  the  present  day. 


DISEA.SES  OF   SCnOOL-CHTLDREN. 

The  principal  diseases  incident  to  sehool-life  are  myopia, 
spinal  deformities,  ner^(>us  and  digestive  disonlers,  yjulmonary 
phthisis,  and  contagious  diseases.  It  is  believixl  tlmt  by  judi- 
cious sanitary  measures  these  can  all  be  very  much  tliminished 
and  some  entirely  prevented. 

It  has  been  shown  by  the  examination  of  the  eyes  of  school- 
children tliat  near-sighfediiess  increases  progressively  from  the 
lowest  to  the  liighest  classes.  Children  who  enter  school  with 
an  hereditary  tendency  to  myopia,  or  who  are,  perhaps,  already 
near-sighted  to  a  sliglit  degree,  sotm  become  more  intensely 
myopic;  wbile others,  who  may  be  even  hy])ermetropic  on  enter-" 
ing  school,  will  be  found  to  have  become  near-siglited  during 
school-life.  In  examinations  of  over  30,000  inipils  of  grammar 
and  high  sduiols  iu  Germany,  Austria,  Russia,  and  Switzerland, 
it  has  been  found  tlint  the  average  proportion  of  near-siglitedness 
is  a  fnicticm  over  40  per  cent.,  varying,  in  the  diff<'rent  classes, 
from  22  jwr  cent,  for  the  lowest  to  58  per  cent.  Un-  tlie  highest 
classes.  These  figures  represent  the  averages  of  all  the  ex- 
aminations made.  In  some  i>artieular  schools,  for  example  in 
the  gymnasium  (high  school)  of  Erlangen,  the  percentage  in  the 
higher  classes  was  88  per  cent.,  in  the  gymnasium  of  Coburg 
86  per  cent.,  and  in  the  gymnasium  of  Heidelberg  the  pro^wr- 
tion  of  myoi)ic  students  in  the  highest  class  is  said  to  have 
reached  100  per  cent,  in  1877.  In  tlje  primary  scliools  the  per- 
centage was  found  to  be  much  lower.  Recent  investigations  in 
the  schools  of  Stockholm,  by  Widmark,  show  that  among 
school-children  examined  under  7  years  of  age  there  was  no 
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myopia.  In  the  higher  classes  the  myopia  increases  not  only 
in  degree,  b\it  in  frequency.  The  diagmms,  Figs.  20  and  21, 
show  graphically  the  increase  in  degree  and  frequency  of 
myopia  in  the  several  school-classes.  These  observations  show 
that  the  number  of  niyo\>ic  incliviiduals  bears  a  constant  relation 
to  the  intensity  of  use  oi'  the  visual  organs.  The  results  of  the 
ob.servation  of  different  observers   in   different  countries  also 
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Fio.  20,— Mtopia  Acoordimg  to  School-Clamb*— Boys, 

uniformly  point  to  the  conclusion  that  not  only  does  the  number 
of  near-sighted  pui>ils  incrca.se  as  the  higher  classes  are  reached, 
but  the  degree  of  myo[«a  increases  likewise.  Thus,  a  pupil 
wlio  may  have  only  a  moderate  degree  of  myopia  on  entering 
the  school  will  have  myopia  in  a  higher  degree  as  he  advances 
in  liis  classes.  Erismann  found,  on  re-examining  the  same 
jiupils  annually,  that  in  six  years  13.14  per  cent,  of  those  ex- 
amined had  developed  myopia  from  cinraetropia,  while  in  24.57 
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per   cent,  of    near-sighted   pupils   tlie  degree   of  myopia  had 
increased.' 

The  principal  causes  of  the  prevalence  of  near-sightedness 
in  schools  are  badly-armnged  or  insufficient  light,  bad  air,  over- 
lieating  of  the  school-rooms,  improper  construction  of  desks 
compelling  children  to  lean  forward  while  residing  or  writing, 
and  badly-printed  text-books.  The  use  of  small  type,  poor 
paper,  and  bad  press-work  in  text-books  is  very  reprehensible. 
The  type  technitally  known  as  Lcnig  Primer  is  the  smallest  that 
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Fio,  ai.— Myopia  Accobbwo  to  8cHO0i..Ci,A8aES— Oihia 

should  be  used  hi  text-books.  Tliat  badly-arranged  light  and 
improper  seats  are  causes  of  myopia  has  been  shown  by  Flor- 
schutz  in  his  examinations  of  tlic  pupils  in  the  public  schools 
of  Cobum.  He  found  tliat  in  the  newer  schools,  in  which  the 
light  and  seats  are  better  arranged,  the  ])ercentage  of  near-sight 
decreased.  The  average  percentage  of  those  examined  in  1874 
was  21,  while  in   1877   it  had  been  reduced  to   15?  showing 

■  Rriamann,  Dio  Hyiclane  der  Rchiilo,  In  von  PettenkolTcr  iind  Zlenwaen'a  HuilbacU  dcr 
Hygieiir,  11  Tl>..  2  Al>fh..  p.  30. 

•  Quoted  by  Cobn  U>  Hei4lencyclopB>dle  d.  g/u.  Hellk.,  Bd.  XU,  p.  263. 
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tlie  great  improvement  duo  to  the  application  of  correct  sanitary 
principles  in  the  construction  ol'  scliool-houses. 

Defective  hearinf^  has  recently  been  shown  to  be  especially 
frequent  amoiifj;  school-children.  A  Berlin  aurist  found  1392 
chiklren  out  of  5902  (23.(5  \}er  cent.)  suffering  from  car  disease 
of  some  kind.  Dr.  Samuel  St^-xtou,  of  New  York,  and  the  late 
Dr.  Chas.  F.  Percivall,  director  of  music  in  the  public  scliools 
of  Baltimore,  have  arrived  at  similar  results  after  examination 
of  a  large  number  of  school-children. 

Spinal  curvature  is  present  in  a  large  proportion  of  the 
children  attending  schools.  Statistics  are  not  very  full  upon 
this  subject,  but  one  author,  Guillanme,  states  that  he  found 
liUeral  curvature  of  the  spine  in  318  out  of  731  school-diildren, 
— ;i  proportion  of  29.5  per  cent.  Thi.s,  of  course,  iuchules  the 
slighter  degrees  of  curvature,  Avliicli  cannot  ])roperly  be  termed 
a  disease.  Among  30,000  Danish  school-children  13  per  cent, 
had  some  variety  or  degree  of  spinal  deformity.  M.  Eulen- 
burg^  found  that  among  1000  persons  Avith  lateral  curvature  of 
the  spine,  the  disease  began  in  b87  hetweeu  the  ages  of  6  and 
14;  that  is  to  say,  during  tlie  years  of  school-life.  Girls  are 
affected  more  than  ten  times  as  of\en  as  boys,  the  proportion 
being  93.43  per  cent,  in  the  former  and  only  6.57  |»er  cent,  in 
the  latter. 

Tlie  especial  causes  of  spinal  curvature  occurring  during 
school-life  are  improiiorly-constructed  seats  and  desks  and  an 
impropn-  position  of  the  body.  Many  ]nipils  Ijabitually  assume 
a  "twisted"  position,  which  is  very  liulde  to  jiroducc  spinal  dis- 
tortion in  children  of  weak  muscular  development.  The  manner 
in  which  a  desk  that  is  too  high  for  the  pupil  may  produce 
spinal  distortion  is  very  well  shown  in  Fig.  22.  An  improper 
position  is  more  likely  to  he  luiconsciously  assumed  by  girls  than 
by  boys.  The  clothing  is  responsible  for  this,  for  when  the  girl 
files  into  her  place  behind  the  desk,  her  clothing,  hanging 
loosely  about  her,  is  swept  back  and  forms  a  pad,  upon  which 

•  RMlcDcydoiwaie  d.  grea.  Hellk.,  Bd.  XI,  pu  Ml 
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she  sits  with  one  hnttock.  The  ^oator  elevation  of  her  seat 
on  that  side  tlirows  the  spinal  colnmn  out  of  the  vertical  line, 
which  is  compensated  hy  a  partial  twisting  of  the  tnnik.  The 
attention  of  teaclicrs  should  be  directed  to  this  faulty  habit, 
which  can  be  easily  corrected,  and  its  consequences  averted  by 
timely  interference. 

Nervous  disorders  are  comparatively  frequent  among  school- 
rhildren.  Headaches  are  often  due  t-o  insufficient  ventilation, 
improi>cr  food,  bad  digestic»n,  and  excessive  mental  strain. 
Defective  light  may  also   l>e  the  cause  of  headaches   by  causing 


^1 
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ocular  fatigue.  Hysterical  and  imitative  affections  are  not 
infrequent,  and  sometimes  pass  t}jr(ju;j;li  entire  scliools,  including 
eveh  the  teachers.  Girls  are,  of  course,  more  subject  to  this 
class  of  disorders  than  boys,  but  the  latter  are  not  entirely 
exempt. 

Derangements  of  the  digestive  organs  are  exceedingly 
frequent  among  sdiool-childrcn.  Tliey  can  generally  be  traced 
to  the  use  of  improper  food,  The  eating  of  cold  lunches  should 
be  discouraged  as  much  as  |>ossible. 

Nuts,  candies,  pics,  fruit-cakes,  and,  above  all,  pickles  are 
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most  fruitful  sources  of  digestive  derangements  of  children. 
The  absence  of  proper  accommodations  to  enable  children — • 
)ccially  girls — to  answer  the  demands  of  nature  are  frequent 
sources  of  di«,'estive  and  nervous  disorders. 

The  seeds  of  pulmonary  consumption  are  frequently  im- 
planted during  school-life.  A  neglected  cough  ;  bad  ventilation, 
under  which  term  may  be  comprised  overheating  and  cold 
draughts,  as  well  as  jwUuted  air;  improper  position  of  the 
body,  excessive  mental  work,  or  underfeeding,  may,  any  of 
them,  be  the  starting-point  of  this  fatal  disease. 

Es|>ecial  care  sliould  bo  taken  to  prevent  the  introduction 
or  dissemination  of  contsigious  diseases  through  schools.  The 
importance  of  this  duty  sliould  be  at  all  times  impressed  upon 
school-boards  and  teachers.  In  the  first  placc»  no  child  should 
be  admitted  witliin  the  door  of  the  school-room  unless  it  first 
presents  undoubted  evidence  of  protection  against  small-pox, 
cither  by  having  passed  tlirough  a  previous  attack  or  by  a| 
projK'r  vaccination.  lu  case  of  an  actual  or  threatened  epidemic 
of  small-pox  the  entire  school,  iuchuUng  teachers,  should  be 
vaccinated. 

Diphtlieria  has  been  shown  to  be  freqxiently  spread  through 
the  agency  of  scliools.^  This  fatal  disease  demands  esirecial 
precautions  on  the  part  of  teachers  and  others  involved  in  the 
management  of  scliools,  to  prevent  its  introduction  to  these 
institutions. 

Children  shrjuhl  not  l)e  admitted  to  school  coming  from  a 
hou.se  where  tliere  is  at  the  time,  or  has  recently  been,  a  case  of 
contagious  disease,  sucli  as  small-pox,  diphtheria,  scarlet  fever, 
or  measles.  At  least  foiir  weeks  should  be  allowed  to  elapse 
aftf'r  the  termination  of  such  disease  before  a  child  from  the 
infected  house  is  re-admitted  to  the  scliool.  It  goes  without 
saying  tliat  no  child  having  itself  been  sick  with  a  contjigious 
disease  should  be  admitted  to  school  until  entirely  restored  to 


■  The  lU'lfttlotis  of  Hchoola  to  Dlphtborla  and  to  Hlmilar  UImums,  U.  U.  Baker,  Pobilsj 
BMaUi,  ToL  Ti,  p.  im. 
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health.  TJip  aforpsaid  limit  of  four  weeks  is  the  briefest  period 
allowable  belbre  the  quarantine  of  the  infected  house  (so  far  as 
the  schools  are  concerned)  can  be  relaxed. 

When  a  case  of  contagions  disease  has  accidentally  obtained 
entrance  to  tlic  school,  the  pupils  should  be  dismissed  for  the 
day,  and  the  room  thoroughly  disinfected  by  means  of  sulphur, 
chloriue,  or,  what  is  better,  scrubbing  and  spraying  with  solution 
of  mercuric  chloride. 

Teachers  are  not  infrequently  guilty  of  tlie  grave  impni- 
dence  of  sending  pupils  from  the  school  to  the  house  of  an  absent 
child  to  ijiquire  tlie  reason  of  the  latter's  non-ap|)earance  at 
school.  It  frequently  happens  that  the  absent  child  is  sick,  and 
the  messenger  is  invited  to  the  sick-room  to  sec  his  or  her  class- 
mate. There  c^n  be  no  room  for  doubt  that  scarlet  fever, 
diphtheria,  and  measles  liave  often  been  introduced  into  schools 
in  consequence  of  such  thoughtlessness  on  the  part  of  teachers. 

In  order  to  promote  the  proper  liygienic  management  of 
schools,  all  tefuhors  .should  be  required  to  submit  to  an  exami- 
nation in  the  principles  and  practice  of  hygiene,  at  least  so  far 
as  school  hygiene  csixcially  is  concerned.  This  is  a  demand 
that  scliool-boards  could  reasonably  insist  upon,  and  there  can 
be  no  question  that  the  improvement  in  the  health  of  the  pupils 
would  amply  justify  the  innovation, 

[Students  may  consult  with  advantage  the  following  special 
articles : — 

D.  F.  Lincoln,  School  Hj'giene,  in  Buck's  Hygiene  and  Public 
Healtli,  vol.  ii,  and  Lomii  Prize  Essay  on  School  Hj'giene,  Concord, 
N.  H.,  1887. — F.  Erisuiann,  Die  Ilypiene  der  Schulc,  in  Von  Pettenkofer 
und  Zieussen'a  U.indb.  d.  Hygiene,  II,  Th.  2  Abth. — Keuss,  Schulbank- 
frage,  in  Realencyclopjedie  d.  ges.  Heilk.,  Bd.  XII. — H.  Cohn,  Schul- 
kiudenuigen,  ibid. — C.  J.  Lundy,  School  Hygiene,  Public  Health,  voL 
ix. — Riihd,  The  Necessity  of  the  Sanitary  Supervision  of  Schools,  Joum. 
Am.  Med.  Ass'n,  Dec.  28,  1889. — Report  of  tlie  Committee  on  School 
Hygiene  to  the  American  Medical  Association,  1893.] 


QUESTIONS   TO    CHAPTER   YIII. 

Schools. 

What  does  the  h^'giein?  nf  Hrhools  comprise?  What  principles  are 
applicable  in  the  ooiidtriiction  of  achool-Uouses  ?  What  is  to  be  sought, 
and  what  avoidert,  in  the  seleetiau  of  a  site  ? 

What  siioulil  be  the  limit  of  heijiht  for  school-houscB ?  What  rooms 
are  iieeik-d  besides  those  for  study  or  recitiition?  What  precniitioiis  must 
be  observiMl  rejfardin^r  Htuirw,  lailings,  and  doorways  ?  How  may  the 
grouud-air  be  ke[)t  out  of  the  Imikliiig?  What,  kind  of  Boors  should  the 
various  rooms  have  ? 

What  will  lie  probably  the  best  menna  of  heating  a  school-house  f 
What  is  the  usual  nn-thod  in  lar^e  schfiols  y  Whiih  will  usually  give 
the  be»t  ventilation,  natural  or  artilicial?  When  and  huw  may  scUool- 
rooms  Imj  ventilated  to  advantage  l* 

How  large  should  an  onlinary  sehonl-rooin  be?  What  are  the 
advantages  of  a  room  of  this  size?  How  many  pupils  would  this 
acfoniumdate,  and  about  liow  much  air-spaee  would  each  have?  -Is  this 
suflioienti' 

On  which  side  of  the  room  should  the  windows  be,  if  possible? 
How  shonhl  the  seats  and  desks  be  arraiigeil  in  relation  to  the  windows? 
What  .sliuuld  Ik?  the  relation  of  winduw-arca  to  (loor-area?  How  high 
should  the  windows  be  above  the  floor,  and  how  near  to  the  ceiling 
8hoid<l  they  reaeli/  What  are  the  objections  to  windows  ou  two  sides 
of  the  room?  Will  windows  of  the  above  dimensions  properly  illu- 
minate the  room?  How  nim-h  nrtifirjal  light  will  be  needed  for  proper 
illumination?     What  should  be  the  color  of  walU  and  ceilings? 

Where  should  the  water-closets,  etc.,  of  a  school  l»e  located?  What 
BuiMTvision  of  these  must  be  exercised? 

How  high  shotdtl  sehool-se.ats  l>e?  What  should  bo  the  relation  of 
sent  to  desk,  and  how  high  should  the  latter  be?  Why  should  tlie  front 
e<lge  of  the  seal  be  brought  under  the  de»k  ? 

How  far  should  the  black-boards  be  fioni  the  pupils?  On  which  side 
of  the  room  ?     How  should  Ihe  surface  be  liiiishtd? 

When  should  a  child  lx>giji  to  go  to  school  ?  What  is  the  maximum 
time  advisable  for  daily  study  at  the  respective  ages?  What  should  be 
the  length  of  lessons  and  recitations  for  each  age  ?     What  is  an  almoat 
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certain  result  of  too  long  study-hours?  «Sliould  tliere  be  more  tlian  ono 
session  daily,  ami  sliuiild  ruci'sses  be  aboH^bed  )*  Wbal  sbouUl  form 
part  of  tlie  ilaily  si-liooUroutine  ?  SbouliI  this  be  tukt-n  from  tlie  recess 
period,  or  sboiild  it  be  part  of  tbe  school-work? 

Wliat  arc  some  of  tbe  diseases  incident  to  scliool-life  F  Can  tbcse 
be  prevented?  Are  they  !illoj.a4lier  due  to  seb<»oI-iife  ?  How  dues  tbe 
proportion  of  an^ma  of  ueur-sij^btediiess  vary  iu  scbool-ebiklrea  ?  Is  tbe 
increase  one  of  degree  or  of  frequency?  What  are  tbe  causes  of  this 
excess  of  myopia?  If  Ibose  tenses  are  avoided  or  corr«'Cted,  will  tbe 
prevaleuce  of  uiyopia  ileerease? 

What  other  sense  is  "defective  among  8rho(d-<.^liiblren?  What 
physical  deformity  is  very  prevaK-ut  ?  What  arc  tbe  siieeiiil  ea uses  of 
this  deformity  ?  Why  is  it  npt  tu  tje  more  common  among  girls?  At 
what  age  is  tbe  deformity  most  apt  to  liegiu  ? 

What  nervous  disorders  are  frequent  antong  school-ebildreu?  What 
arc  some  of  the  cnnses  of  chronic  headache?  What  |ui[)il8  are  moat 
subject  to  hysterical  aliections?  What  are  some  causes  of  ucrvouB 
disorders?     Of  digestive  disturbances? 

How  may  consum[»tion  or  other  forms  of  tuberculosis  be  due  to  the 
school-life?  What  precautions  should  be  observi!"l  in  ngnnl  to  the  pre- 
vention of  the  spread  of  infectious  diseases  anioug  scliool-ebildren  ? 
Whiit  diseases  are  to  i>e  esi)ecial!3'  guarded  against,  and  how  shall  this 
be  done?  What  shnuld  be  the  shortest  limit  of  quarantine  against  a 
pupil  that  has  bail  any  one  of  these  diseases?  If  a  case  of  infectious 
disease  gains  entrance  to  the  school,  what  is  to  la;  done?  Wh3-  should 
teachers  W  required  to  pass  an  exauunntion  on  the  principles  of  hygiene? 


CHAPTER  rX. 

Industrial  PItgiene. 


One  of  the  most  interesting  chapters  in  the  study  of  hygiene 
is  that  which  treats  of  the  relations  of  occupations  to  health  and 
life.  Wliile  it  is  unquestionable  that  certain  occupations  are 
intrinsically  dangerous  to  health,  there  can  be  no  doubt  that  in 
many  instances  incidentjil  conditions  not  necessarily  connected 
with  the  occupation  are  factors  in  the  production  of  disease. 
Such  factors  are  bad  ventilation  and  other  insanitary  surround- 
ings, as  well  as  in  many  cases  want  of  sufficient  or  proper 
food. 

Occupations  induce  disease  by  compelling  the  workmen  to 
inhale  irritating,  poisonous,  or  offensive  gases,  vapors,  or  dust ; 
or  by  causing  the  absorption  through  the  skin  or  raucous  mem- 
branes of  irritating  or  poisonous  substances.  Changes  of  tem- 
perature, as  exposure  to  great  heat  or  cold,  produce  diseases 
which  are,  in  some  instances,  clmracteristic.  In  anotlier  class 
of  cases  the  excessive  use  of  certain  organs,  as  the  nervous 
system,  the  eyes,  the  vocal  organs,  or  various  groups  of  muscles, 
produce  characteristic  morbid  effects.  Again,  a  constrained 
attitude  while  at  work,  a  sedentary  life,  or  occupations  involving 
exposure  to  mechanical  violence  are  recognized  sources  of  dis- 
ease and  death. 

The  following  table  gives  the  mortality  and  average  age  at 
death  of  all  decedents  over  20  years  of  age  whose  occupation 
was  specifietl,  in  the  State  of  Massachusetts,  for  thirty-one 
years  and  eight  months.  The  total  number  of  decedents  was 
144,954;  the  average  age  at  death,  50.90  years.  Subdivided 
into  classes  and  individual  occupations,  the  results  are  as 
follow : — 
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Table  XX  (continued).  * 


OCOTTFATIONS. 


Class  V.  Laborer*  (no 
special  trades)  .   .    . 

Laborers      

Servants 

Stevedores 

WaichnK'n 

Workmen  in  Powder- 
mills     -       .    .       .    . 

Class     V I .      Fneton 

Lnbi.tr  iiig  Abroad, ttc. 

Hacpiipe-inaBterB  .    .    . 

Hnikeiuen       

Butchers 
C'liimney-sweepa  .    .   . 

Drivers 

Drovers       

Etijcin'rs  and  Firemen 

Expressmen 

Ferrymen    ...... 

Lijzlithouse-keepers 

Peddlers 

Sextons 

Soldiers . 

Stablers 

Teams  ters 

Weipliers  and  Oaugers 
Wharfingers 

C'lahs  VIT.     Employed 
on  tlif  Ocean,  .... 

Fi.shermcn  .... 

Marines       ...... 

Naval  Officers  ... 

Pilots 

Scumen 

Class  VIIL  Mereh'tt. 
Fitiane'rB.  Ag'ts,  etc. 

Agents 

Bankers  .... 

Bank  Officers    .... 
Bourdinir-House  kprs. 
Book-scilers  ... 
Brokers    . 

Clerks  and  Book-kprs. 

Druggists  and   Apolh- 

ecnries 


Number 

of 
PersoiiB. 


38.068 

27,:W2 

380 

7« 

im 

18 


265 


Average 
Afp!  at 
UeatU, 


47.41 

47.4fl 
40.10 
52.  Oft 
SOOti 

39.07 

30.39 
34.0H 
26.44 
50.  lU 
34.50 
H8.88 
49.29 
38.77 
41.30 
53.78 
60.40 
45.18 
50  04 
28  37 
43.64 
40.35 
60.67 
SO  00 

46.44 

42.82 
41.35 
50.00 
<J0.38 
46.4S 

*nm 

40.76 
67  61 
55.14 
47.06 

naoa 

49.58 
85.83 

42.37 


OCCtTPATlONS. 


Geiiilemen 

Oreioers 

Iniikei'iHTs       .    .    .    . 

Maniiliu'turers     .    .    . 

MeifliiiMis 

News-dhs.  and  Cnr'rs 

11.  R.  Agents  or  Con- 
ductors     .... 

Saloon-  and  Restau- 
rant- keepers    .    . 

Sti^ve-deiilera    .    .    . 

Telegrnphers    . 

Traders     .    .    . 

Class    IX .      Profei- 

tianal  Men 
Architects    .    . 
Artists    .... 
Civil  Engineers 
Clergymen   .    . 
Comedians    .    . 
Dentists    .    .    . 
Editors  and  Reprtrs, 
Judg)>8  and  Justices 

Lawyers 

Musicians     .... 
Photographers    .    . 
Physicians    .    . 
Professors     .   . 
Publii-  Offleers     . 
Sheriffs,    Constables, 

and  Policemen    .   . 

Students 

Surveyors 

Teachers 

Class  X.  Femalta 
Domes  ties  .  . 
Dress-makers  . 
Milliners  .  .  . 
Nurses  .  .  . 
Operslives  .  . 
Seamstresses  . 
Shoe-binders  , 
Straw-workers 
Tailoresses  .  . 
Teachers  .  .  . 
Telegraphers    . 


Number 

of 
Peru  ma. 


1,619 
517 

467 

1,375 

3.927 

27 

318 


Average 

A)t<'  at 


68.43 
47.59 
50.04 
61  23 

54.17 
41.22 

39.85 

40.00 
45.25 
2HB0 
48.U8 

50  81 
47.07 
44.18 
42.33 
58.57 
37  81 
41.U1 
46.68 
64.11 
66.45 
41.69 
86.80 
54.99 
55.98 
56.37 

58.76 
28.28 

51.44 
41.79 

89.18 
46  64 
4:).3fl 
39.43 
61  06 
27.82 
46.50 
48.12 
84  68 
47.40 
81.27 
2143 


The  above  table  cannot  be  absolutely  relied  upon  for  several 
reasons,  the  principal  of  which  is  that  the  table  is  incomplete. 
Many  of  the  occupations  arc  merely  tfmjxirary,  and  persons  are 
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constantly  sliifhing  I'rnni  the  pursuit  of  one  calling  to  another 
Judges  and  lawyers,  for  example,  should  be  included  under  one 
heading,  while  the  class  "students"  should  be  excluded  alto- 
gether. The  tabic  shows,  however,  very  clearly,  the  relations  of 
certain  occupations  to  longevity.  It  is  seen,  for  example,  tliat 
agriculturists  have  the  greatest  ex|>ectation  of  life.  Next  to 
these  come  mechanics  engaged  out-of-doors.  Professional  men 
come  next,  and  of  these  clergymen  and  members  of  the  bar  have 
the  first  anil  second  places,  res[)ectively.  The  exix>ctation  of 
life  of  physicians  is  above  the  average,  being  nearly  55  years. 
Mccliatiics  engaged  in  active  work  in-doors  may  expect  to  live 
t3.70  years  longer  tlian  tliose  whose  occupation  requires  them  to 
retain  a  mnve  or  loss  constjuit  position. 

OccuiJUtions  which  are  accompanied  by  the  formation  of 
mudi  dust,  either  inorganic  or  organic,  are  especially  unfavor- 
able. They  usually  produce  diseases  of  tlie  respiratory  organs, 
which  may  eventuate  in  phthisis.  In  the  table  it  is  seen 
that  the  average  age  at  dcatli  of  stone-cnttcis  was  40.90;  of 
cotton-factory  operatives — male  39.16,  female  27.82; '  of  cigar- 
makers,  38.36 ;  and  of  cutlers,  39.21  years.  The  figures  more 
or  less  closely  ap[)n>ximate  the  conditions  whirJi  have  been 
shown  to  exist  in  England  and  on  the  Continent  of  Europe.  In 
Sheffield,  the  workmen  who  grind  and  polisli  the  cutlery,  called 
"  dry  grinders,"  are  said  to  sntfer  from  n  characteristic  ])ulmo- 
nary  affection  termed  "grinders*  asthma"  (emphysema)  in  the 
]»roportion  of  69  percent,  of  the  whole  number  emplnye<l.  Tlie 
average  duration  of  life  of  the  needle-grinders  of  Derbyshire 
is  30.66  years.  Among  the  cutlery-grinders  of  Solingen,  in 
Hhenish  Prussia,  Oldendorff  found  29  per  cent,  suffering  from 
pulmonary  affections,  while  the  average  age  at  death  of  the 
"  dry  grinders  "  was  40.7  years. 

'  Tb(H»'   fl^irr*  miKt  be  ncrrpted   with  much  ivscn'C.     While  it  l.i  probable  tbkt  tlM] 
•TorBge  •<;•' at  tiralh  atn'iiii;  wiitiit'ii  rii)];i>|;>Ml  lii  illlTercnl  ocrap&llonn  ia  Iriw  tliHn  that  ofiMM 
ensaff^  I'l  the  »iiiiii'  <>rrii|iati<iii>,  ili<<  flKiiri'x  in  Titi'le  XX,  I  't»«8  X,  ciuinot  bv  utieO  u  &  basis  ofJ 
eiHupiirlsi^ii.    Hti  iimny  wnniiMi  arr*  aniiii.,Uy  wlthilrawn  from  tbv  viiriMiu  itvciiimtioiiii  by  nuir 
rliMco,  «hl<ih  pl»i-<M  itii'iii  iiiiili-r  <lin*t«lil  roiiilittuii*,  tbitt  lliii  nktlUlio  uf  Uie  ocuu|Httions  of 
women  in  (lie  tsUle  sje  uutruttwurlliy. 
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OCCUPATIONS   PREJUDICIAL  TO   HEALTH. 

The  diseases  of  occupations  may  conveniently  be  divided 
•  into  the  following  classes:—- 

1.  Diseases  due  to  the  inhalation  of  irritating  or  poisonous 
gases  and  vapors. 

2.  Diseases  due  to  the  inlialation  of  irritating  or  poisonous 
dust. 

3.  Diseases  due  to  the  absorption  or  local  action  of  irritating 
or  poisonous  substances. 

4.  Diseases  due  to  exposure  to  elevated  or  variable  temper- 
ature or  atmospheric  pressure. 

5.  Diseases  due  to  excessive  use  of  certain  organs. 

6.  Diseases  due  to  a  constrained  attitude  and  sedentary  life. 

7.  Diseases  from  exposure  to  mechanical  violence. 


I. — ^DISEASES  DUE  TO  THE  INHALATION  OF  IRRITATING  OR  POISONOUS 

GASES   OR   VAPORS. 

SiOphnrouS'acid  gaa  is  used  in  various  trades  as  a  bleach- 
ing agent.  In  the  manufacture  of  straw  hats  and  in  the  drying 
or  '*  processing  "  of  hops  this  agent  is  extensively  employed, 
and  the  people  citgtiged  in  these  industries  frequently  suffer 
from  resjiinitory  and  digestive  disorders.  These  are,  however, 
rarely  serious.  If  free  access  of  air  is  allowed,  the  dangers  to 
healtli  in  the  above  employments  are  verj'  slight. 

Niffic-iifid  fumes  may  be  dangerous  to  health  when  in- 
haled in  a  concentrated  ftnin,  but  very  few  cases  are  on  record 
where  any  positively  deleterious  influence  can  be  traced  to  this 
agent. 

Hydrochlone-acid fumes  may  prove  deleterious  to  the  work- 
men in  soda  manunictories,  wliere  the  fumes  are  disengaged 
during  the  so-called  "'  sul]ihate  process."  But  the  danger  is 
probably  slight.  On  the  other  hand,  attention  has  recently  been 
called  to  a  peculiar  eflect  of  liydrochloric-ncid  fumes  upon  the 
workmen  in  fruit-canning  estahlislimeuts.  The  men  Avho  seal 
or  "  cap  "  the  caus  after  being  tilled  are  the  ones  affected.    The 
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lesion  has  been  described  by  Dr.  W.  Stump  Forvvood,  who  says 
concerning  it :  "  The  constant  inhalation  of  the  fumes  of  muri- 
atic acid,  associated  as  they  are  witii  t!ie  lead  snider,  which  the 
busy  "capper"  nei^lects  to  protect  liimself  a^jainst,  soon  pro- 
duces inflammation  of  the  mucous  membrane  of  the  nose,  which 
finally  resnlts  in  ulceration.  Witli  some  patients,  after  the 
removal  of  the  cause  and  the  application  of  proi>cr  treatment, 
recovery  takes  place  after  two  or  three  months ;  but  witln  those 
who  have  a  scrofulous  t<xint  in  their  constitutions  this  ulceration 
is  exceedingly  intractahle,  and,  in  spite  of  all  treatment,  proceeds 
for  months  and  even  years,  until  tlie  septum  is  finally  perforated. 
And,  strange  to  say,  it  is  the  common  exiKU-ience  of  those  wlio 
have  suffered  tliat,  as  soon  as  perfunition  takes  i>lacc,  all  the 
soreness  and  consequent  ainioyance  disappears  and  the  patient 
recovers,  Avith,  of  course,  a  permanent  openinjj^  in  the  nasal 
septum." '  Dr.  Forwood  adds  that  anoinfinf^  the  nose,  both 
within  and  without,  several  times  a  day,  and  avoidance  of  the 
acid  fumes  as  much  as  possil>le,  will  pre\ent  the  pe<iili;»r  affection. 

Ammonia  rarely  causes  disturbances  of  health  in  work- 
men brought  into  contact  with  it.  When  present  in  the  air  in 
large  proportion  it  may  give  rise  to  serious  symptoms.  As  it  is 
orton  used  to  prevent  the  poisonous  effects  of  mercury  {(/.  v.),  care 
should  be  ttxkvn  that  the  proportion  of  the  vapor  in  the  air  of 
the  work-room  should  not  exceed  5  per  cent. 

Chlorine  <jas  is  veiT  deleterious  in  its  cfFects  upon  the  work- 
men brought  in  contact  with  it  in  the  various  hukistriesin  which 
it  is  employed.  Nearly  one-half  of  the  workmen  engaged  in  the 
manufacture  of  chlorinated  limeand  in  bleacliing  become  affected. 

The  respiratory  organs  are  princi[>ally  attacked.  Pneu- 
monia is  exceptionally  frequent.  If  an  affectt^d  individual  is 
pn^lisposed  to  consumption  the  latter  disease  is  soon  lighted  up, 
and  quickly  proves  fatal.  The  effect  of  the  inhalation  of  con- 
centrated clJorine  is  thus  graphically  described  by  Ilirt':   "The 
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workman  suffers  from  violent  con<i[h  nnd  extrcmr;  dyspnoea.  In 
spite  of  the  aid  of  the  auxiliary  respiratory  miiselrs,  the  eiitnince 
of  air  to  tlic  lungs  is  insufficient,  and  tlie  \videly-oiK?ned  eyes, 
tlie  pale-bluish  color,  and  the  cold  jX'rspiration  plainly  show  the 
mortal  agony  of  the  patient.  With  this  the  pulse  is  small,  the 
tcmix-rature  decreased.  Soon  after  removal  from  the  impreg- 
nated atmosphere  these  phenomena  disappear,  anil  a  few  hours 
later  the  workman  is  found  envclopeti  in  chlorine  and  hydro- 
chloric-acid vapors  in  his  accustomed  place  in  the  factory.  The 
attacks  seem  to  be  Init  rarely  fatal." 

The  constnnt  inhalation  of  an  atmosphere  strongly  impreg- 
nated witli  chlorine  produces  a  cachectic  app(;arance,  bronchial 
catarrh,  loss  of  the  scn.se  of  smell,  and  a  prematurely  aged  appear- 
ance. AVhcn  this  stage  of  chronic  chlorine  poisoning  has  been 
reached  complete  health  can  rarely  be  re-established,  even  if 
the  patients  be  entirely  remoicd  from  the  irritating  atmosphere. 

Carfton  monoxide  is  often  prcsent  in  the  air  of  gas-works, 
iron  smelting-works,  and  coke  or  charcoal  furnaces.  The  work- 
men engaged  in  these  industries  often  suffer  with  diseases  of  the 
respiratory  organs.  digesti\e  disturbances,  and  general  debility. 
Acute  poisoning  from  carbon  monoxide  is  relatively  frequent,  as 
already  pointed  out.'  The  prominent  symptoms  ai-e  at  first  vio- 
lent headache,  dizziness,  and  roaring  in  the  ears.  These  symp 
toms  are  tbllowed  by  great  depression  of  muscular  i)ower,  nau.sea, 
and  vomiting.  Tlie  vomited  matters  sometimes  gain  entrance 
into  the  trachea,  and  may  tlms  produce  strangulation.  Uncon- 
sciousness, convulsicnis,  and  aspljyxia  rapidly  succeed.  Paral- 
yses of  the  sphincters  and  of  groups  of  otlier  muscles  are  ollen 
prcs(»nt.  The  pulse  is  at  first  .somewhat  increased,  but  .soon 
becomes  slower.  The  respiration  is  slow  and  stertorous,  antl  tbr 
temperature  falls  from  2.5°  to  3°  C.  (3^  to  \°  F.).  Glycosuria 
often  occurs.  If  death  does  not  occur  in  the  attack,  the  ]iatient  fre- 
quently sriffers  from  great  depression,  both  physical  and  mental; 
loss  of  ap|>etite,  consti^mtion,  and  various  paretic  conditions. 

•  Bee  Chapter  I,  p.  as. 
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The  slow  or  dnonic  fuim  of  poisoning  by  carbon  monoxide 
is  cliaracterized  by  Iicadachc,  dizziness,  slow  pulse  and  respira- 
tion, nausea,  and  sometimes  ■vomiting  and  purging.  Loss  of 
memory  and  diminution  of  mental  activity  are  also  said  to  be 
effects  of  tbe  continued  inlialation  of  air  charged  with  carbon 
monoxide. 

Carlxyii  dioxide  is  found  as  one  of  the  constituents  of  the 
"choke-damp"  in  mines.  There  is  reason  to  liclieve  that  this 
is  oilen  the  source  of  ill  health  and  death  in  iniiu?rs,  even  where 
the  symptoms  of  acute  carbon-dioxide  pdisimiiig  arc  not  present. 
Hon.  Atulrew  Roy' says  that  "it  is  more  insidious  than  direct  in 
its  operations,  gradually  undermining  the  constitution  and  kill- 
ing the  men  by  inches."  Difficulty  of  respiration  and  weakness 
are  the  only  .symptoms  calling  attention  to  the  pernicious  effects 
of  the  gas.  A\'here.  however,  tlie  proportion  of  carbon  dioxide 
is  large,  acute  poisoning  occurs.  This  is  manifested  by  the 
following  symptoms;  Loss  of  consciousness  and  of  the  power  of 
voluntary  motion.  In  some  cases  there  are  convulsions ;  in 
others  the  above  symptnnis  are  preceded  by  difficult  respiration, 
lieadache,  depression,  drowsiness,  or  psychical  excitement.  Re- 
covery usually  soon  follows  after  removing  the  patient  into  a 
purer  atmosphere. 

Vintners,  distillers,  brewers,  and  yeast^makers  are  said  to 
suffer  Irom  tlu;  effects  of  carbon  dioxide  occasionally,  but  serious 
results  from  this  cause  are  probably  very  infrequent. 

It  may  not  he  amiss  to  call  attention  here  to  another  dan- 
gerous mixture  of  gases  sometimi>s  found  in  mine.s,  and  which 
is  jicciisionally  tlie  source  of  appalling  acci<lents.  This  is  the 
so-called  "fire-damp"  or  light  carburetted  liydrogen  (('H^). 
When  this  gas  is  mixed  wth  atmospheric  air  in  the  proportion 
of  (5  to  10  volumes  jut  cent.,  the  mixture  l>ecomo.s  violently 
explosive  if  ignited.  The  danger  does  not  cease  with  the  explo- 
Hion,  however,  for  in  this  act  the  free  oxygen  present  is  consumed 


'  ThIrU  AnnoiU  Report  Ktato  Mine  IiupecUfr  of  Ohio,    (iuotetl  in  Buck'i  RyRtea*  Mi4 
Public  Iteallh,  ToL  il,  p.  SO. 
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in  the  formation  of  carbon  dioxide,  and  tlio  workmen  tlien  die 
aspliyxiatcd,  or  from  the  cfferts  of  "choke-damp."  The  dangers 
from  "fire-damp"  ran  he  lar<i;ely  averted  by  thorouijli  ventilation 
and  by  tlie  use  of  tlie  saf<>ty-liinip  of  Sir  Humplny  Dtvvy,  wliirh 
gives  warning  of  the  presence  of  tlie  gas  anil  jx-iraits  the  work- 
men to  escape  bclbre  the  explosion  takes  place. 

Sulphuretted  hydrogen^  when  present  in  the  air  in  large 
proportion, — as,  for  example,  in  privy-'v  anlts,  cess-pools,  and 
sewers, — may  prodnce  senons  or  fatal  pni.soning.  Fonnrrh% 
when  vaults  were  cleaned  in  the  primitive  way,  these  ac<idents 
wore  frequent;  but  at  the  present  day,  owing  to  improved 
methods  of  removing  excreta,  tliey  are  comjjaratively  rare.  The 
precautions  advised  in  a  ])rerrdiiig  cliapter'  .sjionld  be  li<»nie  in 
mind  when  it  is  necessary  fur  workmen  to  enter  such  jdaces. 

ThcgJises  resulting  from  i\\c  putrid  decomposition  of  organic 
md>8tance9,  such  as  are  found  in  tanneries,  glue-  and  soaj>  works, 
and  similar  industries,  arc  pojuilarly  believed  to  give  rise  to 
various  diseases.  There  are  no  observations  on  record,  however, 
to  show  that  such  is  the  case.  As  a  matter  of  fact,  the  workmen 
engaged  in  the  industries  mentioned,  seem  to  be  exci'ptionally 
healthy,  and  to  resist  to  a  considerable  degree  the  ravages  of 
phthisis  and  epidemic:  diseases. 

Binniphide  of  cnrhoii  is  used  in  the  arts  principally  in  the 
process  of  vulcanizing  Inilia  rubber,  and  for  extracting  oils  from 
seeds  and  Iktty  bodies.  The  consUint  inhalation  of  the  va|>or 
of  bisul|>hide  of  carbon  ])rodiices  a  train  of  symptoms  to  which 
attention  was  first  attiacted  by  Delpecli  in  1856.  The  symp- 
toms have  been  observed  Irequently  sinc^i  that  time.  The  follow- 
ing account  is  from  Hirt": — 

"Some  days,  or  even  weeks  or  months,  after  beginning  this 
ocnipation,  tlie  workmen  romplain  of  a<lMll  lieadache,  Ixvoming 
more  severe  toward  evening.     This  symptom  is  soon  followed  by 

■  jotnt^pains,  formication,  and  itching  on  various  parts  of  the  body. 

■  A  more  or  loss  troublesome  cough  is  present,  but  is  not  aecom- 

B  '  Chapter  I,  p.  ST.  •  Op. ««.,  p.  Ml 
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paiiiod  by  any  charactfristic  sputa.  The  rospirntion  is  regular, 
the  pulse  somewhat  inereascd  in  fioqneiuy.  During  this  time 
cevtiiin  iuilividuals  exliihit  a  marked  exiiltatiou  of  their  intel- 
lectual po\^■ers;  they  talk  more  than  formerly,  and  show  an 
interest  in  matters  in  which  they  at  other  times  show  no  concern. 
There .  is,  however,  very  rarely  distinct  mental  disease.  The 
sexual  desires  are  increased  in  both  sexes,  menstruatio!]  becomes 
irregular,  and  tlie  urine  possesses  a  faint  odor  of  bisulphide  of 
carbon.  In  this  matnier  several  weeks  or  mouths  puss  away. 
Very  gradually  the  psychical  exaltation  disapp<'ars,  and  a  pro- 
found depression,  melancholy,  and  discouragement  succeeds, 
coupled  with  which  is  often  loss  of  memory.  Vision  and  hear- 
ing become  less  acute,  and  the  sexual  activity  is  completely 
destroyed,  Anrestlietic  spots  appear  on  various  parts  oi'  the  body, 
and  numbness  of  the  fingers  prevents  the  workman  from  |x;rform- 
ing  any  fine  work." 

The  disease  never  proves  fatal,  but  the  normal  condition 
of  the  individual  is  rarely  re-established  when  the  disorder  has 
advanced  to  the  extreme  stages  mentioned, 

loiUne  and  broriiine  vapors,  when  inhaled  by  workmen  en- 
gfiged  in  their  ]ireparation,  produce  symptoms  ol'  poisoning 
wliich  are  somelimes  very  s<'rion8.  Acute  iodic  intoxication 
consists  in  severe  laryngeal  irritation,  headache,  conjunctivitis, 
and  nasal  catarrh.  Occasionally  there  is  temporary  loss  of  con- 
sciousness. Chronic  iodic  cachexia  is  often  found  among  the 
workmen.  In  certain  cases  atrophy  of  the  testicles  and  gradual 
disap])earance  of  sexual  power  lias  b-en  observed.  In  the  manu- 
factvue  of  bromine,  a  form  of  bronchial  asthma  has  been 
observed  among  those  engaged  in  the  establisliment.  No 
symptoms  corresponding  to  those  of  chronic  iodism  have  lieen 
observed  among  the  workmen  in  bromine. 

The  inhalation  of  the  vapors  of  turpentine  produces,  in  a 
considcmble  number  of  those  constantly  exposed  to  them,  dis- 
eases of  (he  respinitory  organs,  begitming  with  cough  and,  at 
times,  resulting  in  cousuiupliou.      In  otlier  cases  demngement 
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of  thr  digestive  organs,  stiaii<^m"y,  ami,  in  a  few  cases,  bloody 
urine  have  been  observed.  Nervous  distmbanccs  are  rare  after 
the  inliahition  of  turpentine,  and  are  limited  to  headache,  roar- 
ing in  the  ears,  or  flashes  of  li<jlit  before  the  eyes. 

Petroleum  vapor,  when  inlialed  in  a  conccjitrated  state,  pro- 
duces symptoms  similar  to  tliose  of  aiuestbeties.  Wlien  exposed 
for  a  long  time  to  diluted  petroltjum  vapor,  workmen  sometimes 
suffer  from  chronic  pulmonary  catarrhs  or  from  nervous  de- 
rangements. Among  tbc  latter  are  distvu'bances  of  mental 
activity,  loss  of  memory,  giddiness,  nnd  headache.  Tliese  synii)- 
toms  are,  however,  rare.  More  frequent  are  pustular  or  fuiuncu- 
lar  affections  of  the  skin,  wliich  are  due  probably  to  the  direct 
irritiint  effect  of  the  vapor. 

Lettd  imsouiiuj  is  one  of  the  most  characteristic  diseases  of 
artisans.  It  attacks  workmen  engaged  in  the  roasting  and  smelt- 
ing of  lead  orcs ;  in  the  manufacture  of  white  and  red  lead  and 
of  lead  acetate  and  chromate ;  in  ty^x^making,  in  painting,  and, 
in  short,  in  all  occupations  in  wliich  the  workman  is  compelled 
to  inliale  tJie  vapor  or  dust  of  lead,  or  in  ^\  hich  it  is  conveyed 
in  some  manner  to  the  digestive  organs.  It  is  believed  also  that 
it  can  be  absorbed  by  the  skin  and  ])rodnco  its  poisonous  effects 
upon  the  econnniy.  The  averagd  duration  of  life  in  the  roast- 
ing and  smelting  fiunaces  is  41  years;  of  juiiuters,  as  shown  by 
Table  XX,  4;"). 07  years.  Of  the  latter  75  jx^r  cent,  are  attacked 
by  one  of  the  forms  of  lead  poisoning,  colic  being  most  frequent. 
In  the  manufacture  of  wliite  lead  more  than  half  of  the  work- 
men suffi[>r  from  lend  poisoning  during  tbc  first  year,  lead  colic 
being  present  in  Gt)  per  cent,  of  all  the  cases. 

In  most  sngtir-of-lead  manufactories  60  |)er  cent,  of  all 
the  Qperatives  constantly  suffer  from  some  form  of  lead 
poisoning. 

Foisoning  has  also  been  observed  in  workmen  engaged  in 
the  manufacture  of  various  pigments  of  which  the  acetate  of 
lead  is  the  base  {e.g.,  lead  chromates).  Among  type-foundei's 
tlie  symptoms  of  lead  poisoning  are  not  very  rare,  and  even 
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compositors  sometimes  suffer  from  lead  poisoning.  In  tlie  latter 
cast'  the  lead  must  be  absorbed  through  the  skin  in  order  to 
produce  its  effects. 

The  various  forms  in  which  lead  pnisonin*^  affects  the  in«ii- 
vidual  are  the  lead  cacliexia,  manifested  by  loss  of  weight,  dis- 
coloration of  the  skin,  the  characteristic  blue  line  along  the 
gums,  diminution  of  the  salivary  secretion,  a  sweetish  taste,  and 
offensive  odor  of  the  breath ;  then  lead  colic,  the  features  of 
which  are  well  known  ;  lead  paralysis,  the  characteristic  "  wrist- 
drop," whieli  retpiires  prompt  and  intelligent  treatment,  other- 
wise permanerit  atrojihy  of  tlie  affected  muscles  often  takes  place. 
Among  other  nervous  manifestations  of  the  poisnn  is  a  painful 
affection  of  tlte  lower  extremities,  attacking  joints  and  flexor 
muscles,  and  remittent  in  character.  At  times  amesthesia  of  the 
skin  of  the  head  and  neck  is  present.  In  rare  cases  serious 
mental  derangement  occurs.  Other  grave  nervous  lesions,  such 
as  the  so-called  sttturnine  hemiplegia  and  tabes,  are  happily 
extremely  rare  among  the  workmen  in  the  metal  at  tlie  present 
day. 

3fern(ruil  pniftoning  is  frequent  among  the  artisans  who 
work  in  the  metal.  The  smelters  of  the  ore  suffer  severely  and 
in  a  large  proportion  of  the  entire  number  employed.  Their 
average  age  at  death  is  -45  years.  Mirror-makers  suffer  most 
severely  of  all  the  artisans  who  come  in  contact  with  the  vapors 
of  the  metal.  It  is  beyond  question  thai  tlie  confinement  in 
badly-ventilated  work-rooms  is  lar^rly  r<-spoiisil)le  for  the  jwii- 
sonouH  effects  of  th<'  metal  upon  this  class.  TIjc  s])ecial  I'orms 
in  which  the  |K)isonous  effects  are  manifested  in  mirror-makers 
are  salivation,  mercurial  tremor,  and  nervous  erethism,  but,  in 
addition,  a  very  large  ])roportion  suffer  from  ])ulmonary  con- 
sumption. Tt  is  stated  tbat  71  ]x>r  cent,  of  the  total  deaths 
among  mirror-makers  (those  who  coat  the  glass  with  tlie  mer- 
curial alloy)  arc  from  ])hthi8i8. 

Among  women  the  symptoms  are  aggravated,  and  abortion 
frequently  occurs      Of  th<»  children  of  women  suffering  from 
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mciTiirial  ])oi.soning  bora  living  at  term,  65  per  cent,  die  within 
tlie  first  year. 

In  tlic  Alni<aden  quidcsilver  mines  in  8pain  a  considerable 
|)ro])nrtion  ol'  the  workmen  suffer  from  the  milder  symptoms  of 
TOcrcurial  intoxication  (gingivitis,  salivation,  or  dryness  of  tlic 
month).  The  more  severe  maniibstations  (tremor,  convulsions, 
contractures,  violent  mnscidur  pahis,  paralysis,  cachexia)  are 
much  less  frcqnent,  and  latterly  not  so  severe  as  they  were 
formerly. 

Fire-gilders,  fulminate-makers,  and  physical  instrument- 
makers  not  iufrecpieutly  suffer  from  the  deleterious  effects  of 
inhaling  the  vapor  of  mercury.  Hatters  are  also  liable,  to  a 
considenihle  extent,  to  the  poisonous  effects  of  the  metal.' 

It  has  been  found  that  npmi  sprinkling  the  floor  of  the 
work-room  of  mirror-makers  with  aqua  ammonia,  so  as  to  im- 
pregnate the  atmosphere  witli  ammonia,  the  bad  effects  of  mer- 
cury on  the  system  are  markedly  diminished.  Care  must  be 
taken,  however,  not  to  use  the  ammonia  to  excess,  otherwise  the 
diseases  caused  by  this  agent  may  attack  the  workmen. 

Zinc  or  copper  va/iorfi,  or  possibly  a  combination  of  the 
two,  given  off  from  the  brass,  which  is  an  tdloy  of  these  metals, 
produces  a  peculiar  train  of  symptoms  known  as  '*  brass- 
founders'  ague."  The  symptoms  are  flescrilted  t)y  Hirt,  who 
has  suffered  from  two  attacks  of  the  affection  himself,  as  fol- 
lows*: "A  few  hours  after  attending  the  process  of  brass- 
casting,  one  notices  a  jwruliar,  unconifortable  sensation  over  the 
whole  bojly.  More  or  less  severe  jmins  in  tlie  back  and  gen- 
eral lassitude  cause  a  iliscontinuauce  of  Uie  ordinary  occupa- 
tion. While  the  pains  apjiear  now  here,  now  there,  and  are 
extremely  inmoying,  no  changes  in  the  pulse  or  respiration  are 
noticeable.  In  a  short  time,  however,  usually  aller  the  patient 
has  taken  to  the  bed,  chilliness  comes  on,  which  soon  increases 
|to  a  decided  rigor,  lasting  fffteon   minutes  or  longer.     In  the 

1  Hittllnic  a*  Airwtinic  the  He«lth  of  0|terativr«.  K  Drnnis,  Report  New  Jersey  Rtnte 
I  of  nrivlih.  IK7U  :  CuiineotknitSUte  Boiinl  of  HealUi.  1888. 
•  Op.  cit.,  p.  la. 
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course  of  an  hour  or  less  tlie  pulse  now  reaches  a  rapidity  of 
100  to  120  beats  i>er  minute.  A  tnrmentiii|L;;  cough,  eombined 
with  a  feeling  of  soreness  in  the  eliest,  comes  on.  In  conse- 
queneo  of  the  repeated  acts  of  coughing,  the  incrensmg  frontal 
hefulnche  produces  exceeding  discomfort.  Soon,  however,  usu- 
ally after  a  few  hours,  the  height  of  the  att^ick  is  reached ;  free 
j>erspiration  indicates  the  stage  of  defervescence,  and  during  the 
gradual  diminution  of  the  symptoms  tlic  patient  falls  into  a 
deep  slw'p,  lasting  several  hours.  On  awakening,  a  slight 
headaclie  and  lassitude  only  remain  as  reminders  of  the 
attack." 

It  is  said  that  aboiit  75  ^>cr  cent,  of  the  workmen  in  brass- 
foundries  are  attacked  by  this  affection ;  the  attack  is  liable  to 
be  repeut<>d  at  every  exposure. 

A  clirrMjic  forna  of  jioisoning  is  said  to  occur  among  zino- 
smelters  ant<>r  following  their  occupation  for  ten  to  twelve  years. 
It  consists  of  hypcrtesthesia,  formicntinn.  and  burning  of  the 
skin  of  the  lower  extremities,  soon  followed  by  altcrntion  in  the 
tennK'rature  and  tiictile  sensation,  and  diminution  of  the  mus- 
cular sense.  Paresis  of  the  lower  extremities  .sometimes  corneal 
on.     Tlie  disease  has  not  yet  been  snffiiieully  investigated. 

AiiUhie  mitnr  is  exceedingly  poisonous  when  inhaled  in  a 
concentrate<l  state.  Hirt  ilescribes  an  acute  form  which  usually 
results  fatally:  "The  workman  falls  suddenly  to  the  ground; 
the  skin  is  cold,  pale ;  the  lace  is  cyanotic,  the  breidh  has  the 
odor  of  atiiline,  the  respiration  is  slowed,  and  the  pulse  increased. 
The  sensation,  diminished  from  the  hcj^niuung  of  the  attack, 
gmdually  entirely  <lis{ippciirs,  luul  di'utJi  follows  in  a  state  of  deep 
conni."'  There  is  a  milder  form  which  comes  on  after  several 
days  of  ex{M)sure.  It  is  characterized  by  laryngeal  irritation, 
diminution  of  ap]K*tite.  headache,  giddiness,  great  weakness, 
and  depression.  Tlic  pulse  is  rapid,  small,  and  irregular. 
Hespimtion  is  little  altered.  There  is  decrease  of  sensibility  of  the 
skin.   Convulsions  may  o<;cur,  but  are  usually  of  short  duration. 

•  Op.  eU,,  p.  127. 
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The  chronic  form  of  aniline  poisoning  is  characterized  by 

three  sets  of  symptoms:    those  affecting  the  central  nervous 

system,  the  digestive  tract,  and  the  skin.     Among  the  first  are 

I  lassitude,  headache,  roaring  in   tlie  ears,  and   disturbances  of 

I  Vensatioii  and  motion  of  greater  or  less  degree. 

The  digestive  derangements  consist  in  eructations,  nausea, 
and  vomiting. 

The  cxitancous  lesions  are  eczematous  or  pustidar  eruptions, 
and  sometimes  round,  sharply-circumscribed  ulcers  witli  callous 
borders. 

There  is  no  trustworthy  e^ndence  that  in  the  manufacture 
of  aniline  colors  poisonous  symptoms  are  produced  in  the 
workmen. 


11. — DISEASES    DUE 


TO    THE    INHALATION 

POISONOUS   DUST. 


OF    IRRITATING    OR 
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The  inhalation  of  air  containing  particles  of  organic  or 
inorganic  matter  Jias  long  been  accepted  as  a  cause  of  certain 
special  diseases  of  artisans.  The  di.seases  so  caused  are  usually 
limited  to  the  pidmonary  organs,  and  consist  of  acute  and 
chronic  catarrh,  emphysema  of  the  lungs,  pneumonia,  interstitial 
inflammation  of  the  lungs, — the  so-called  fibroid  phthisis  or  pul- 
monary cirrhosis. 

CoaJ-ilnul  is  inhaled  by  coal-miners,  charcoal-burners,  coal- 
handlers,  firemen,  chimney-swee]>s,  foundry-men.  {ead-jwucil 
makers,  etc.  Chronic  bninchial  catarrhs  are  most  fre<iuent, 
while  phthisis  and  emphysema  are  almost  absent  from  the  list 
of  diseases  affecting  the.<ie  workmen.  Dr.  W.  B.  Canfield  has 
reported  an  interesting  case  of  pnciimouocnniosis  in  which  there 
was  coincident  bacillar}' phthisis.'  Tin.'  table  on  page  208  shows 
that  the  exi^ctation  of  life  of  foundry-men,  furnace-men,  fire- 
men, and  chimney-sweeps  is  much  below  the  average. 

MctaUic  duM  is  inhaled  by  blacksmiths,  nailers,  cutlers,  lock- 
smiths, file-cutters,  cutlery-  and  needle-  polishers,  etc.     While 

'  Trans.  Mod.  and  ClUr.  Kao.,  Md.,  188», 
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in  this  class  of  workmen  cases  of  bronchitis  and  pneumonia 
are  relatively  frequent,  much  the  lnrj;e.st  proportion  suffer  from 
phthisis,  A  tahle  compilfd  by  Hirt  sltows  that  out  of  the  total 
number  of  sick  in  the  different  classes  of  Avorkmen  the  cases  of 

phthisis  were : — 

62,2  per  cent,  for  file-cutters, 
69,R        "  "    neeiUe-poIisliers, 

40.4        "  "    grinders, 

12,2         "  "     nailers. 

The  Massachusetts  table  gives  the  average  duration  of  life 
for  blacksmiths  at  53.26  years,  of  nuil-tnakers  at  41.49  years, 
and  of  cutlers  at  39.21  years.  The  needle-polisliers  at  Sheffield, 
as  already  stated  (page  210),  ha\e  only  an  average  duration  of 
life  of  30.G6  years.  In  this  work  and  that  of  grinding  knives, 
scissors,  and  similar  articles,  the  metallic  dust  is  mixed  with 
mineral  dust  (particles  of  silica  from  tlie  grindstone).  This 
mixture  seems  to  be  much  more  deleterious  tlian  metallic  dust 
alone,  as  shown  by  the  shorter  average  dimition  of  hie  and  the 
enormous  jx-rcentage  of  cases  of  consuniplioii. 

Mincrnl  thifit  is  inhaled  by  tlie  workmen  in  a  large  niimbcr 
of  different  industries.  The  grinders  in  the  ground-glass  factories 
suffer  most  severely,  llirt  found  the  average  duration  of  life  in 
grinders  who  began  this  occuijation  af^er  their  25th  year  to  he 
42.50  years,  while  in  those  who  begjiu  at  tlie  age  of  15  the 
average  dunition  was  30  years. 

Millstone  cutting  is  also  a  very  dangerous  occupation.  Pea- 
cock' gives  the  average  age  of  these  workmen  at  24.1  years. 
Stone-cutters  genemlly  suffer  frequently  iVoin  ]>)ithisis,  probably 
largely  in  couse{iuerice  of  the  constant  inhalation  of  the  mineral 
dust  produced  during  their  work.  The  Massjichusetts  tal)le  gives 
the  average  age  at  death  of  these  workmen  at  40.90  years, 
while  Ilirt's  tjible  gives  a  nuich  lower  age,  namely  3fi.3  years. 
Potters  and  jwrcelain-makers  are  exjw.sed  to  similar  dangers 
from  their  occu^uition,  but  to  a  much  less  degree.     The  table  on 

■  Quot«d  by  Merkel,  lu  vuo  Pvttunkulec  uud  Zlemisen'a  Handbacli  dcr  Hygiene,  U  TIl, 
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page  208  gives  the  average  age  at  death  at  56.67  yeaii>, — rather 
a  high  average. 

Slaters  and  workmen  in  slate-qiuirries  suffer  in  a  large  pro- 
portion of  cases  from  chronic  pneumonia,  and  die  at  a  compara- 
tively early  age. 

Masons  and  carpenters  have  an  average  dumtion  of  life  of 
50.33  and  53.33  years,  respectively.  One-third  of  all  the  diseases 
from  which  they  suffer  affect  the  respiratory  organs. 

Gussenhaiicr  has  reported  a  very  in  ten-sting  series  of  cuxses 
of  a  peculiar  inflammatory  afleetion  of  the  diapliyses  of  the  long 
bones  in  the  artisans  who  are  engaged  in  the  manufacture  of 
pearl  buttons. 

Gem-finishers  are  exposed  not  only  to  the  inhalation  of 
dust,  but  to  poisonous  gases  (carbon  monoxide)  and  vapors 
(lead),     Tlie  proportion  of  sickness  among  them  is  very  high. 

Vegefahle  Dtu<f. — The  workmen  connx'lled  to  inhale  vege- 
table dust  are  those  who  work  in  tobacco,  cotton-operatives, 
flax-dressers,  paper-ma kei-s,  weavers,  wood-turners,  millers,  and 
laborers  in  grain-elevators. 

Workmen  in  tobacco  usually  suffer,  within  a  few  weeks 
after  l)egiiH]iufi:  work,  from  a  nussil,  conjunctival,  and  bronchial 
catarrh,  whidi  soon  passes  off,  as  the  mucous  membranes  seem 
to  become  acctistoincd  to  the  irritation.  Nausea  is  also  frequent 
at  first,  diir  probably  to  the  absorption  of  small  cpiuntities  of 
nicotine.  FcnmUs  exi»osfd  to  tobacco-dust  usually  suffer  from 
digestive  and  nervous  troubles.  They  are  also  said  to  abort 
frequently. 

Dr.  R.  S.  Tracy,'  as  a  result  of  his  observations  among 
cigiw-makers  in  New  York,  states  that  the  fecundity  of  these 
people  is  much  less  than  the  aveiuge.  Three  hundred  and 
twenty-five  liunilies  \isitcd  had  only  465  children,  an  average 
of  1.43  to  eacli  family.  Dr.  Tracy  is  inclined  to  attribute  this 
to  the  frequent  abortions  that  occur  among  the  females  exposed  to 
the  inhalation  of  tobacco-dust.     According  to  the  Massachusetts 

>  Baok'i  IlyKleuc  Mid  PuMlo  HmIUi,  roi.  il,  p.  IB. 
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table,  cigar-making  is  an  unfavorable  occupation,  the  average 
age  at  deatli  being  38. 3G  years. 

Cotton-oix?ratives,  flax-dressers,  weavers,  and  workmen  in 
paiK-r-niills  urc  subject  to  various  diseases  of  tlie  respiratory 
organs.  Coctscm,  as  long  ago  as  183<3,  described  a  peculiar 
pulmonary  affe<;tion  among  cotton-operatives,  which  he  termed 
pneumome  coionneuse.  The  observation  does  not  seem  to  ha^e 
l)een  verified  by  others ;  at  all  events,  the  author  is  unable  to 
find  any  other  record  of  a  similar  affection  in  the  literature  of 
the  subject.  Among  weavers  the  mortality  from  phthisis  is 
comparati\cly  high.  Among  paper-makers  Hirt  found  an 
average  dinntioii  of  life  of  37.6  years.  The  people  who  sort 
rags  are  liable  to  a  fatal  inlertions  disease,  "rag-sorters'  disease" 
(Hadenikrankheit "),  whith  resembles  in  all  respects,  and  is  prol> 
ably  nothing  less  than,  anthrax.  No  cases  have  been  reported 
in  this  country,  but,  as  the  importation  of  rags  from  abroad  is 
carried  on  to  a  considerable  extent,  no  apology  is  believed  to  be 
necessary  for  calling  attention  to  it.  The  "  wool-sorters'  disease," 
to  which  attenti^tn  has  recently  been  called  in  England,  is  doubt- 
less similar  in  its  nature. 

Millers  suffer  in  a  large  proportion  of  cases  from  pulmonary 
affections,  especially  bronchial  catarrh  and  pneumonia.  Accord- 
ing to  Hirt,  20.3  per  cent,  of  all  the  diseases  of  these  workmen 
are  pneumonias,  9.3  ]>er  cent,  broiutliial  catarrhs,  10.9  per  cent, 
phthisis,  and  1.9  [wr  cent,  einpliysema.  Tlic  avemge  duration 
of  life  is  45.1  years.  Tlie  Massachusetts  table  gives  5.7.14  years, 
— a  very  mneh  more  favorable  exiiibit. 

The  laborers  in  grain-elevators  are  coniiK-Iled  to  itdiale  a 
very  irritating  dust,  which  causes  acute  and  chronic  catarrhs  of 
the  i-espinitory  organs.  Dr.  T.  R.  Evans,  of  Baltimore,  has 
rcjwrted  a  series  of  cases  of  catarrhal  pneumonia  in  these  work- 
men, which  were  characterized  by  some  very  jx'culiar  features. 
Brush-making,  ac<;ording  to  the  stiitistics  of  Hirt,  is  a  very  dan- 
gerous occupation.     Nearly  one-half  of  the  deaths  among  brush- 

>  Bm  ariivla  by  tkijrla,  Realenoyoloiwdio  d.  gvn.  UeUk,  U<L  VI,  p.  ia& 


DISEASES   DUE   TO   POISONOUS   SUBSTANCES.  241 

makers  are  from  plithisis,  due,  in  groat  measure,  to  the  inlialation 
of  the  sharp"  rragmeuts  of  bristles  produced  in  trimming  the 
brushes.  In  the  Massachusetts  table  the  average  duration  of 
life  is  given  at  43.11  years. 

III. DISEASES    DUE   TO   THE    AIJSOIU'TION    OR    LOCAL   ACTION    OF 

IRRITATING    OK    POISONOUS    SUBSTANCES. 

I  Arsenic  is  used  in  tlie  manufacture  of  green  pigments  and 
for  various  other  pur^wDses  in  the  arts.  In  the  prcservatinn  of 
furs  and  in  taxidermy  it  finds  extensive  use.  In  the  ]»rep;ira- 
tion  of  the  pigment  known  as  Paris  green  the  uorkmeu  are 
frequently  entirely  covered  by  a  layer  of  the  poisonous  salt.  The 
poisonous  symptoms  occur  in  consequence  o(  the  absorption  of 
tlte  poison  through  the  skin  or  from  its  local  action,  and  but 
rarely  on  acctjuut  <jf  inhalation  of  vapors  or  dust  in  whith  it  is 
contained.  The  most  marked  s)mptoms  are  chronic  gastric 
catarrh,  su^joi'tirial  erosions  in  the  mouth,  dry  tongue,  thirst,  and 
a  buniing  sensation  in  the  throat.  These  sym])toms  may  con- 
tinue for  montlis,  or  even  ycai^s,  and  gmdually  produce  a  com- 
plete breaking  down  of  nutrition  and  the  vital  powers.  Violent 
itching  skin  eruptions  of  au  cczematous  diaracter  arc  not  infre- 
quent complications  of  the  internal  syTnptoms. 

■  Ix^win  has  described  a  localized  pigmentation  of  the  skin 

in  workmen  (engravers)  in  silver.  The  left  Iiand  is  especially 
aflfected.  Tlie  occurrence  of  the  affection  is  explained  by  the 
numerous  sliglit  injuries  of  the  hands  by  the  graver's  tools  and 
the  local  absorption  and  decomposition  of  the  silver. 

tPhosphoniM  produces  two  classes  of  effects  in  persons  sub- 
jected to  its  influence.  The  milder  effects  are  produced  by  the 
inhalation  of  the  fumes  of  the  substance,  and  are  limited  to 
digestive  disturbances  and  diseases  of  the  pulmoniiry  organs. 
The  severer  symptoms  are  only  observed  among  the  employes 
in  match-factories,  and  are  due  to  the  local  action  of  the  phos- 
phorus upon  the  tissues  affected. 

hThe  characteristic  disease  produced  by  phospliorus  is  a 
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painful  periostitis  of  the  lower  or  upper  jaw.  The  limitation 
of  the  affection  to  this  locality  is  believed  to  be  due  to  tlie  action 
of  the  phosphorus  dissolved  in  t!ie  saliva.  The  fact  that  the 
lower  jaw,  with  whicli  the  saliva  comes  more  lliorou}^hly  in 
contiict,  is  most  frctiiiently  afFeetcd  seems  to  indif-atc  that  this 
view  is  the  coriect  one.  The  disease  bepus,  on  an  average,  five 
years  after  the  beginning  of  the  employment.  Hirt  estimates 
the  proportion  of  employes  in  match- factories  attacked  at  11  to 
12  per  rent.  Tlie  tirst  symptom  of  the  disease  is  toothadie, 
soon  extending  to  tlie  jaw.  The  cervical  glands  swell  up ;  the 
gums  become  reddened  and  spongy ;  abscesses  form  about  the 
disea.sed  teeth,  from  which  large  quantities  of  thin,  offensive  pus 
are  discharged.  Examination  with  a  sound  repeals  carious, 
nodulated  bone.  The  cheeks  become  swollen,  crysii»latous, 
and  may  suppunite  and  discharge  pus  externally. 

Hutcliinson  lias  rei>ortetl  a  case  in  which  the  long-continued 
internal  administration  of  pliosphorus  as  a  medicine  produced 
maxillary  necrosis. 

Tlie  destruction  of  the  soft  tissues  continues  untO  resection 
of  the  jaw  is  finally  undertaken  and  the  disease  checked  by 
surgical  interl'erence,  and  removal  of  the  patient  from  the  influ- 
ence  of  the  pernicious  substance. 

Dr.  J.  Ewing  Mcars  reports'  16  cases  of  phospliorus  ne- 
crosis. He  concludes  "that  tlie  antidotal  pnwei-s  of  turi^ntine 
have  been  established,  both  in  neutralizing  the  eflfects  of  the 
poison  upon  operatives  during  their  work  and  also  in  the  treat- 
ment of  the  early  stiige  of  the  <lisease.  The  disease  is  to  be 
prevented  by  the  adoption  of  thorougli  methods  of  ventilation, 
stringent  ndes  with  regard  to  cleanliness,  and  the  free  disen- 
gagement of  the  vapors  of  turpentine  in  all  the  ajwrtments  of 
factories  in  which  the  fumes  of  phosphonis  escajx^." 

In  the  manufacture  ol'  f/Kinine  a  troublesome  eczema  is 
caused  in  about  90  per  cent,  of  the  employes.  It  seems  to  be 
due  to  emanations  given   off  from  the  boiling  solutions.     It 
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begins  with  intense  itching,  followed  by  swelling  and  the  forma- 
tion of  vesicles,  which  soon  burst  and  form  crusts.  There  is 
considerable  fever  when  the  swelling  is  great.  It  is  said  that 
blondes  are  more  frequently  affected  than  those  of  dark  com- 
plexion.    The  disease  soon  disappears  il'  the  work  is  given  up. 

The  workmen  engaged  in  the  nianufacture  of  bichromate 
of  jiotasftium  are  said  to  suffer  from  an  ulceration  of  the  nasal 
mucous  membrane  very  similar  to  that  already  described  as  due 
to  the  vapors  of  hydrochloric  acid  (p.  212).  Rapidly  spreading, 
deep  idcers  arc  also  ssiid  to  form  if  the  bichromate  comes  in 
contact  with  abraded  surfaces  of  the  skin. 

The  strong  alkali  handled  by  tanners  frequently  produces 
fissured  eczemas  of  the  hands,  which  are  painful  and  often  diffi- 
cult to  cure. 

The  workmen  in  petroleum  refineries  frequently  suffer  from 
acnciform  or  furuncular  eruptions. 

Among  glass-blowers,  syphilis  is  frequently  communicated 
by  an  mfected  mouth-piece  which  is  used  by  the  men  in  turn. 

rv. — DISEASES   DUE   TO   EXPOSURE   TO    ELEVATED   OR  VARIABLE 
TEMPERATURE    OR    ATMDSPUERIC    PRESSURE. 

Cooks  and  bakers  are  exposed  almost  constantly  to  a  high 
temperature,  which  produces  an  unfavorable  influence  upon 
health  and  predisposes  them  to  diseases  of  various  kinds.  The 
Massachusetts  Uible  shows  that  cooks  have  a  much  shorter 
duration  of  life  than  bakers,  although  the  statistics  of  both 
trades  are  unfavorable. 

The  prevailing  diseases  among  cooks  and  bakers  are  rheu- 
matism and  eczematous  eruptions,  generally  confined  to  the 
hands,  forearms,  and  face. 

Blacksmiths,  founders,  and  firemen  suffer  from  the  intense 
heat  to  which  they  are  exposed,  in  addition  to  the  inhalation  of 
coal-dust,  as  has  already  been  pointed  out.  The  stokers  in  the 
engine-rooms  of  steam-ships  suffer  e.specially  from  the  excessively 
high  temperature  to  which  they  are  subjected  by  their  occupation. 
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A  form  of  heart-weakness,  described  by  Levick  as  "fireman's 
heart,"  is  prevalent  among  them. 

Sailors,  farmers,  coachmen,  car-drivers,  and  teamsters  are 
subjected  to  stress  of  weather,  changes  of  temperature,  and 
storms.  They  suffer  frequently  from  rheutnatism,  acute  bron- 
chitis, pneumonia,  and  Bright's  disease.  Car-drivers  are  said 
also  to  suffer  from  painful  swelling  of  the  feet,  varicose  veins 
and  ulcers,  and  mild  spinal  troubles.' 

Sun-stroke  is  not  confined  to  any  class  of  artisans,  but 
persons  who  perform  very  hard  labor,  especially  iu  a  confined 
atmosphere,  suffer  most  frequently. 

The  effects  of  compressed  air  on  workmen  in  tunnels  and 
deep  mines  has  already  been  referred  to.^  The  most  serious 
symptoms  occur  not  vvlion  the  individual  is  subjected  to  the 
increased  pressure,  but  when  the  pressure  is  too  rapidly  dimin- 
ished. 

V. DISEASES   DUB  TO  THE   EXCESSITB  USE  OP   CERTAIN   CROAKS. 

The  prevalent  belief  that  tlic  overuse  of  the  intellectual 
faculties  is  a  frequent  cause  of  mental  disease  is  not  borne  out 
by  facts.  Mcu  and  women  who  perform  an  amount  of  mental 
work  regarded  by  most  jK'rsons  as  excessive  have,  in  spite  of 
tiiis,  a  long  duration  of  life.  There  are  no  exact  statistics  upon 
this  subject,  but  Cas])ar,  lialf  a  century  ago,  made  the  following 
estimate  of  the  average  dumtion  of  life  among  professional  men  : 
Clergj'raen  live  65;  merchants,  62.4;  officials,  61.7  ;  lawyers, 
58.9 ;  teachers,  56.9,  and  physicians,  56.8  years.  In  the  tiible 
on  page  209  the  figures  are  somewhat  less  favorable,  although 
corresponding  in  general  with  those  of  Caspar.  Hence,  it  is 
seen  that,  of  professional  men,  those  whose  occupation  compels 
the  exercise  of  high  mental  powers  have  a  higher  duration  of 
life  than  any  other  class,  except  faiTuers  and  mechanics  engaged 
actively  out  of  doors.  Those  professional  occupations  only 
which   necessitate  a  more  or   less  irregtJar  mode  of  life  and 

•  A.  MeU  HamUton  in  Report  New  York  Board  of  Health,  p.  Mi,  U7&. 
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frequent  subjection  to  physical  exhaustion  and  dangers  from 
contagious  disease,  such  as  tlie  work  of  physicians  and  journal- 
ists, make  an  unfavorable  showing  in  the  statistics.  The  prop- 
osition may  be  laid  down  that  it  is  not  mental  artivitrf,  however 
great,  but  mental  worrt/  that  tends  to  the  abbreviation  of  life. 

The  occupation  of  a  tea-taster  is  said  to  produce  a  peculiar 
nervous  condition,  manifested  in  muscular  tremblings,  etc., 
which  compels  the  individual  to  gi^  e  up  the  work  in  a  few  years. 

Persons  who  test  the  quality  of  fohacro,  s.n  occupation  corre- 
sponding to  that  of  tea- taster,  are  said  to  suffer  from  nervous  symp- 
toms, which  may  include  amaurosis  and  other  grave  affections. 

Those  persons  who  are  compelled  to  use  their  eyes  con- 
stantly upon  minute  objects  frequently  suffer  from  defective 
vision.  So  engravers,  watch-makers,  and  seamstresses  are  hable 
to  near-sightedness,  amaurosis,  and  irritation  of  the  conjunctiva. 
'  Public  speakers  and  singers  frequently  suffer  from  catarrhal  or 
even  paretic  conditions  of  the  throat,  which  usually  disa])pear 
on  relinquishing  tlic  occupation  for  a  time. 

Tclograpli  operators  and  cop)ists  suffer  from  a  peculiar 
convulsive  affection  of  the  fingers,  called  "writers'  cramp." 
Cigar-makers  are  also  said  to  suffer  from  a  similar  cramp  of 
the  fingers  used  in  rolling  cigars.  Performers  on  wind  instru- 
ments are  liable  to  pidmonary  emphysema,  on  accomit  of  the 
pressure  to  which  the  lungs  are  frequently  subjected.  Boiler- 
makei-8  often  suffer  from  deafness,  in  consequence  of  their 
constant  existence  in  an  atmosplirre  in  a  state  ol"  continual  violent 
vibration.  The  affection  is  generally  recognised  as  '*  boiler- 
makers'  deafuess."  Dr.  C.  S.  Tunibull  has  reported  several 
cases  of  "  mill-operatives'  deafness."  Its  characteristic  is  an 
inabihty  to  hear  distinctly  except  during  a  noise. 


VI. — DISEASES  DUE  TO  A   CONSTRAINED   ATTITUDE  AND 
SEDENTARY    LIFE." 

It  is  probable  that  the  large  mortality  and  morbility  rate 
of  persons  whose  occiipations  keep  them  confined  within  doors 
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are  due,  next  to  the  defective  ventilation,  to  the  constrained 
attitude  which  most  of  them  necessarily  assume.  Thus,  carvers, 
book-binders,  engravers,  jewelers,  printers,  shoe-makers,  book- 
keepers, and  cigar-makers  all  have  a  low  average  duration  of 
life.  It  is  found,  likewise,  that  many  of  these  artisans  suffer 
most  from  pulmonary  and  digestive  troubles,  among  the  former 
being  phthisis,  and  among  the  latter  constipation,  dyspepsia,  and 
hemorrhoids. 


Vn. DISEASES    FROM    EXPOSURE  TO   MECHANICAL   VIOLENCE. 

It  will  be  seen,  by  reference  to  the  table  on  page  209,  that 
all  persons  whose  occupations  involve  an  intimate  contact  with 
marhinory,  and  in  the  pursuit  of  which  accidents  frequently 
hapj>en,  have  a  short  duration  of  life.  Persons  liable  to  these 
dangers  are  machinists,  operatives  in  factories,  workmen  in 
powder-mills,  baggage-masters,  brakemen,  drivers,  engineers, 
tircmen,  and  other  workmen  on  railroads.  Aside  from  the 
diseases  to  which  some  of  these  classes  are  liable  in  consequence 
of  exposure  to  variable  atmospheric  conditions,  the  grave  acci- 
dents to  which  they  are  so  frequently  exposed  render  their 
occupations  extremely  dangerous.  Brakemen  on  freight  rail- 
roads, for  example,  are  classed  by  itisurance  companies  as  the 
most  hazardous  "  risks,"  and  some  companies  refuse  to  take  them 
at  all.  The  table  on  page  209  tends  to  confirm  the  conclusion  of 
the  insurance  companies,  for,  excluding  the  class  of  *'  students," 
which,  for  manifest  reasons,  cannot  be  used  as  a  comparison, 
brakemen  have  the  shortest  average  duration  of  life  of  all  the 
occupations  noted  in  the  table. 

[The  student  is  referred,  for  more  complete  information  on 
the  subjects  considered  in  the  foregoing  chapter,  to  the  following 
works : — 

L.  Hilt,  Die  Krnnklioiten  der  Arbeiter. — Enlenbiirff,  Handbnch  der 
Qewerlwliygiene. — L:iyet,  Ilygit-iie  ilcs  I'rofesaions  et  iles  Industries. — 
Arlidge,  Tbe  Diseiises  of  Occuputioaa.] 


QUESTIONS   TO    CHAPTER   IX. 
Industrial  Hyuiene. 

How  may  various  occupations  induce  disease?  Are  such  diseases 
always  necessarily  due  to  the  occupations,  or  are  there  incidental  factors 
that  miniht  be  avoided!'  Wliat  classes  of  men  have  the  greatest  expecta- 
tion of  life?  What  occupations  are  e^^pecially  iinfavomble  to  health? 
What  diseases  do  they  usiinlty  produce?  How  may  diseases  of  occupa- 
tions be  conveniently  classified? 

What  disorders  are  liable  to  be  produced  by  the  inhalation  of  the 
gases  of  the  niiiiernl  acids!'  What  ])ecnllar  syniihtoms  may  be  due  to 
'  the  constant  inhalation  of  the  fumes  of  hydrochloric  acid?  What  tflect 
has  ammonia  gas?  What  disease  is  frc(iueutl3'  due  to  the  constant 
inhalation  of  chlorine  gas?  What  other  disease  is  also  especially 
fiivoreil  by  it?  What  are.  some  of  the  symptoms  ]>roduced  by  the  gas 
in  a  concentrated  state?    By  the  constant  iidiahttion  of  the  gas? 

In  what  occupations  is  carbon  monoxide  often  given  off  to  the  air? 
What  are  some  of  the  acute  symptoms  produced  by  it?  What  of  the 
chronic  poisoning  by  the  gas  ?  Is  tiiere  any  evidence  that  carbon  diox- 
ide in  small  amounts  may  cause  symjjtoms  of  chronic  poisoning?  What 
are  some  of  the  manifestations  in  cases  of  acute  poisoning  by  this  gas? 
What  other  gas  is  often  found  in  mines,  and  how  may  it  be  dangerous  to 
life?     How  may  its  dangers  be  avoided? 

Where  may  9ul[ihuretted  hydrogen  be  found  in  quantities  sufficient 
to  produce  serious  results?  Wliat  are  some  nf  the  evil  effects  due  to  the 
inhalation  of  the  vapor  of  bisulphide  of  carbon?  Of  iodine  and  bro- 
mine?   Of  turpentine?    Of  petroleum? 

In  what  occupations  are  tiic  Inborers  subject  to  lead  poisoning? 
What  effect  has  it  on  the  duration  of  life?  hi  what  forms  may  lead 
poisoning  manifest  itself?  What  proportion  of  workers  in  lead  arc 
affected  by  it? 

What  proportion  of  workers  in  mercury  are  affected  by  that  metal? 
To  what  disease  are  mirror-makers  especially  prone?  What  are  some 
of  the  symptoms  of  mercurial  intoxication?  What  peculiar  effect  has 
the  metal  upon  female  lal>orers  and  their  children  ?  How  may  the  bad 
effects  of  mercury  be  diminished? 

What  are  the  symptoms  of"  brass-founders'  ague"?  Is  it  common 
among  the  class  indicated?  What  symptoms  may  indicate  chronic  zino 
poisoning  ? 

What  are  the  symptoms  of  acute  poisoning  by  aniline  vapor?  What 
peculiarities  characterize  chronic  aniline  poisoning?  Are  these  or  others 
liable  to  be  produced  in  those  employed  in  the  manufacture  of  aniline 
colors  ? 
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What  class  of  disonses  is  especiallv  npt  to  be  caused  by  the  con- 
tinued iiiliJilation  of  dust?  Wliat  is  the  mo-st  common  affection  among 
those  wlio  inhale  coaUliist  in  large  quantities?  From  what  pulmonary 
disease  are  they  exceptionally  free?  Is  the  expectation  of  life  among 
this  class  of  vvorkuiL-n  htgli  ?  What  diseases  seeiu  to  be  esjjeciaily 
favored  by  the  iiihuhitiou  of  metallic  dust?  Which  of  these  is  the  most 
frequent?  What  is  the  effect  of  a  mixture  of  metallic  and  mineral 
duHt?  Wiiat  occupations  have  a  hi^jh  morbidity  and  mortality  from 
phthisis?  What  from  chronic  pnciimouia  or  otlKii'  pnhnonary  affections  T 
To  what  peculiar  attection  are  pearl-button-niakers  subject? 

What  worlinieu  habitually  iulialc  \'egetable  dust?  Wliat  disturb- 
ances are  due  to  the  iuhalatiou  of  tobacco-nl ust  ?  What  eU'ect  has  it  on 
fecundity,  and  wiiy  ? 

To  what  diseases  are  workers  in  cotton  and  flax  subject,  and  from 
which  one  especially  is  the  mortality  high  ?  What  is  the  average  dui*- 
tion  of  life  among  papL-r-makers  ?  To  what  disease  arc  rag- a lul  wool- 
sorters  liable?  From  what  affections  do  millers  and  workers  ingrain- 
elevators  suffer?  Why  is  the  mortality  from  phthisis  so  high  among 
brush-makers  ? 

What  substances  are  liable  to  cause  disease  bj'  absorption  or  local 
action?  What  are  some  of  the  aymptoms  common  to  thoBe  working 
with  arsenic?  What  two  chisses  of  etlccts  are  observed  among  those 
expose*]  to  ph<)s|>horti8  vapors?  Tu  what  is  each  class  due?  What 
may  be  used  as  a  preventive  and  antidote  to  such  cases  of  pLofspborus 
poisoning?  What  nialiuly  is  associatuil  with  the  matuifaeturc  of  qui- 
nine? What  otlier  substances  may  produce  eczema  or  ulceration  in  their 
preparation  or  manufacture? 

What  diseases  are  favored  by  continued  ex]j08ure  to  high  tempera- 
tures ?  In  what  occupations  arc  such  disturbances  accordingly  prevalent  ? 
What  class  of  laborers  are  subject  to  suilden  changes  or  to  extremes  of 
temperature?  Wliat  are  some  of  the  maladies  that  may  be,  iu  part, 
traced  to  such  causes?  What  are  the  effects  of  compressed  air  upon 
laborers  in  it,  an<l  when  are  they  manifested? 

What  diseases  or  di:^turbaucc«  may  l>e  due  to  the  excessive  use  of 
certain  organs  ?  Is  there  any  evidence  that  excessive  mental  activity 
leads  to  mental  disease?  What  is  a  factor  in  the  production  of  the 
latter?  Why  is  the  mortality-rate  so  high  among  those  who  follow 
sedentary  or  in-<loor  o<'cupation9?  What  disturbances  are  most  common 
to  these  pur«mit8  ?  In  what  occupations  are  the  laborers  eRj>ecially  liable 
to  mechanical  violence?  Is  the  average  duration  of  life  of  such  work- 
men low  or  high  ? 


CHAPTER  X. 

Military  and  Cajip  Hygiene. 

The  subjects  embraced  in  this  chapter  can  be  most  con- 
veniently arranged  under  the  following  heads : — 


I.  The  Soldier  and  bis  Traming, 
II.  The  Food  of  ihc  Soldier. 
III.  The  Clothing  of  the  Soldier. 


TV.  The  Dwelling  of  the  Soldier. 

V.  Camp  DiseaseB. 
VI.  Civilian  Camps. 


I. — THE   SOLDIER   AND   HIS   TRAINING. 

The  relations  existing  among  different  nations  at  the  present 
time  require  that  a  standing  army  of  greater  or  less  number  be 
maintained  by  each  for  the  common  safety.  Tliis  being  the 
case,  it  needs  no  argument  to  prove  that  such  an  army  should 
be  composed  of  the  best  material  available  in  order  that  it  may 
be  depended  upon  for  defense  or  offense  when  necessity  demands 
that  it  should  be  called  into  active  service. 

Hammond  says  with  tnith^  that  "  a  weak,  malformed,  or 
sickly  soldier  is  not  only  useless  but  a  positive  incumbrance  "  to 
an  army.  It  is  of  the  first  importance,  therefore,  to  exclude 
from  tlie  military  service,  by  a  rigorous  physical  examination,  all 
individuals  whose  physical  condition  is  defective,  who  arc  either 
suffering  from  or  predisposed  to  disease. 

The  foremost  authorities  on  military  hygiene  are  agreed 
that  no  recruit  should  be  enlisted  for  actual  service  before  the 
20th  year.  In  the  English  army  the  lowest  age  at  present  is 
19  years ;  in  Germany,  20  years ;  in  France,  20  years  for  actual 
;rvice  {recrucs),  18  years  for  enlistment  (enrfng^s);  and  in  the 
Jnited  Sttitcs,  21  years.  The  limit  of  age  upward  m  the  latter 
army  is  45  years,  except  in  cases  of  re-enlistments.  The  height 
of  recruits  must  be  at  least  165  centimetres;  minimum  chest 

>  HygUiDt,  p.  U.    Philadelphia,  laeB. 
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measurement  75  centimetres,  with  at  least  5  centimetres'  expan- 
sion ;  and  weight  from  54  to  81  kilogi*ammes.  In  the  cavalry 
serv^ice  the  maximum  weight  is  75  kilogrammes.  Every  recruit 
must  be  vaccinated  before  enlistment. 

The  physical  examination  of  recruits  before  enlistment 
must  be  made  by  a  medical  officer,  whose  decision,  in  the  United 
States  army,  is  definitive.  In  the  German  army  the  decision  of 
the  medical  officer  is  not  final,  but  subject  to  revision  by  the 
recruiting  officer,  who  may,  if  he  sees  fit,  overrule  the  medical 
officer's  opinion  and  enlist  a  man  who  has  been  decided  to  be 
unqualified  for  the  military  service.  In  this  and  various  other 
respects,  such  as  pay,  rank,  and  effective  power,  the  Medical 
Staff  of  tlie  United  States  Army  has  many  advantages  over  that 
of  most  foreign  armies. 


n. THE  FOOD   OF   THE   SOLDIER. 

The  army  ration  of  the  United  States,  which  is  given  below, 
was  fixed  by  regulations  before  the  more-recent  researches  of 
Professor  Voit  on  nutrition  were  completed.  The  ultimate  com- 
position, which  yields  142  grammes  proteids,  116  grammes  fats, 
and  435  grammes  carbohydrates,  shows  an  excess  of  fats  and 
deficiency  of  carbohydrates.  Table  XXI  shows  the  daily  allow- 
ance for  each  soldier : — 

Tablk  XXI. 
342  grammes  pork  or  bacon,  or 


567 

fresh  beef. 

454 

hard  bread,  or 

5fi6 

flour. 

68 

beans  or  peas,  or 

46 

rice  or  hominy. 

45 

green  coffee. 

17 

salt. 

68 

sugar. 

To  this  is  also  added  vinegar,  pcpj^er,  and  tea  in  place  of 
coffee.  Althougli  the  rcgidar  food-nllowance  in  the  United  States 
army  is  liberal,  and  is  largely  ui  excess  of  the  needs  of  the  soldier 
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in  garrison,  mediral  officers  generally  agree  that  in  active  service 
it  is  insufficient  in  quantity  and  not  sufficiently  varied. 

The  money  value  of  each  of  the  above  articles  in  the  ration 
is  fixed  by  tlie  govemment,  and  may  be  drawn  instead  of  certain 
of  tlie  articles,  and  other  articles  of  food  purchased  and  thus 
the  dietary  varied.  The  money  so  drawn  constitutes  what  is 
known  as  the  "  company  fund."  In  the  hands  of  a  judicious 
commanding  officer,  the  company  fund  can  be  made  a  source 
of  great  benefit  and  comfort  to  the  men,  but  that  it  is  at 
times  mismanaged  or  misapphed  is  well  known  to  army  sur- 
geons. 

Aside  from  tlie  insufficient  quantity  and  variety  of  food 
furnished  to  soUlicrs,  the  cooking,  especially  in  temporar)'  camps, 
is  oilcn  delective  and  causes  digestive  derangements  and  con- 
sequent innutrition.  A  good  cook  should  be  attached  to  every 
company. 

m. — THE  CLOTHING  OF  THE  SOLDIER. 

The  clotliing  of  the  United  States  soldier  is  tolerably  well 
adapted  to  its  uses.  It  is  generally  well  made,  and  of  good, 
serviceable  material.  Tlie  only  exception  that  can  be  made  with 
reason  is  that  the  foot-gear  is  not  made  to  hidividual  measure, 
and  hence  peculiarities  of  sha])e  of  the  feet  cannot  be  taken 
account  of  For  tliis  reason  painful  affbctions  of  the  feet,  due  to 
ill-fitting  boots  or  shoes,  are  of  frequent  occurrence. 

When  on  a  march,  the  soldier  carries  his  extra  clothing 
packed  in  a  knapsack  and  strapped  upon  the  back.  His 
blankets  and  great-coat  are  rolled  into  a  cylinder  and  strapped 
upon  the  knapsack.  The  weight  each  soldier  has  thus  to  carry, 
in  addition  to  his  arms  and  ammunition,  amounts  to  considerable. 
There  is  reason  to  believe  that  the  pressure  produced  by  the 
straps  of  a  heavy  knapsack  may  cause  not  only  discomfort  but 
actual  disease.  It  is  bcheved  by  many  officers  that  the  knapsack 
could  be  aboUshed  with  advantage,  and  the  extra  clothing  rolled 
up  in  the  blanket,  or  a  water-proof  sheet,  and  slung  over  the 
left  shoulder. 
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IV. — THE    DWELLING   OF  THE   SOLDIER. 

Soldiers  are  generally  housed  either  in  barracks,  huts,  or 
tents.  The  former  are  usually  the  habitation  of  the  soldiers 
in  garrisons  or  permanent  camps,  while  huts  or  tents  are 
used  for  the  purpose  of  sheltering  the  occupants  of  temporary 
camps. 

Barraclcs. — A  military  barrack  is  a  one-storied  building 
constructed  of  stone,  wood,  or  iron,  or  a  combination  of  these 
materials.  The  general  plan  of  the  barrack  comprises  a  large 
room  for  the  beds  of  the  soldiers,  one  or  more  smaller  rooms 
for  the  non-commissioned  officers  of  the  company  or  squad,  and 
a  wash-room.  The  sleeping-room  of  the  soldier  is  also  his  living- 
or  day-  room.  It  is  evident,  therefore,  that  sufficient  air-sjiace 
and  good  ventilation  must  be  provided  if  the  soldier's  health  is  to 
be  maintained.  In  England,  1 7  cubic  metres  are  recommended 
for  the  initial  air-space.  In  the  new  bamicks  constructed  in 
France  according  to  the  plans  of  M.  Toilet,  22  cubic  metres  are 
allowed  to  each  occupant. 

The  special  points  of  distinction  of  the  system  of  Toilet,  of 
which  Schuster  wiys  that  "  to  it  belongs  the  future  of  barrack 
construction,"  aire  :  The  frame  of  the  building  is  of  light-iron 
ribs ;  the  interspaces  are  walled  up  with  bricks  or  stone ;  the 
roof  is  slate ;  the  ceiling  is  arched,  and  all  comers  are  rounded  to 
prevent  lodgment  of  dust.  Ventilation  is  provided  by  openings 
in  the  walls  at  the  edge  of  tlie  roof  for  the  entrance  of  fresh  air, 
and  by  ridge  ventilators. 

In  France,  barracks  have  been  built  according  to  Toilet's 
system  at  Bourges,  Cosne,  Macon,  and  Autun.  Althougli  occu- 
pied but  a  short  time,  it  appears  that  the  health  of  the  soldiers 
remains  better  in  them  than  in  the  barracks  constructed  on  the 
old  style.  The  system  would  seem  also  especially  to  lend  itself 
to  the  construction  of  hospitals.  Tlie  wash-  and  bath-  rooms  of 
the  barracks  should  be  so  arranged  as  to  cncoui-age  the  soldier 
to  cleanliness.  Where  the  only  lavatory  in  a  barrack  is,  as 
the  author  has  seen  it,  an  open  porch,  men  are  not  likely  to 
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spend  much  time  in  cold  weather  in  washing  their  faces  and 
liands,  to  say  nothing  of  the  rest  of  their  bodies. 

The  kitchen  and  dining-room  should  be  detached  from  the 
buildin*'  serving  as  quarters ;  otherwise  the  odors  of  the  cooking 
will  pervade  the  building. 

The  sinks  or  latrines  should  be  placed  at  some  distance  from 
the  quarters  and  kitchen,  and  out  of  the  line  of  prevailing  winds. 
The  writer  has  personal  knowledge  of  a  permanent  military  post 
within  a  few  miles  of  tlie  eity  of  Washington,  wliere,  only  a  few 
years  ago  (and,  for  aught  known  to  the  contrary,  at  the  present 
day),  "  the  rear,"  or  place  of  depositing  excrement,  was  about 
70  metres  distant  from  the  kitchen  and  men's  quarters,  and 
directly  in  line  with  the  prevailing  winds! 

Before  erecting  any  buildings  it  is,  of  course,  necessary  to 
endeavor  to  secure  a  clean  and  dry  subsoil.  Attention  is  called  to 
the  principles  underlying  the  construction  of  dwellings.  Chap.  VI. 

Tents  and  Hufs. — The  tents  used  in  the  army  are  the  lios- 
pitil-tent,  the  oflficcrs'  wall-tent,  the  A-tent,  and  the  shelter- 
tent,  which  is  a  modification  of  the  last.  The  conical,  or  Sibley 
tent,  which  was  frequently  seen  in  camps  in  the  early  part  of 
the  war  between  the  States,  has  gone  out  of  use.  Soldiers  give 
the  preference  to  the  shelter  tent,  which  is  light,  each  man's 
piece  weighing  only  1.18  kilogrammes.  Two  pieces  being 
jomcd  together  by  buttons  and  button-holes,  and  thrown  over  a 
ridge-pole  supported  upon  uprights,  and  the  four  corners  fast^ 
^ened  to  pegs  driven  into  the  ground,  form  a  tent  1.20  metres 
igh,  1.65  metres  long,  and  having  a  spread  at  the  base  of 
between  li8  and  2.1  metres.  Such  a  tent  will  form  a  comforU 
able  shelter  for  two  njen,  unless  there  shoidd  be  strong  winds  or 
driving  rains,  when  the  ends  could  be  closed  by  blankets,  brush, 
or  an  e.xtra  piece  of  shelter-tent.  The  uprights  and  ridge  are 
steadied  by  sliort  guy-ropes,  one  of  which  is  furnished  with 
each  piece  of  the  tent. 

In  winter,  especially  when  camps  of  more  or  less  perma- 
[nence  are  formed,  the  soldiers  usually  buOd  log  huts.     The 
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interstices  between  the  logs  are  plastered  up  with  mud  or  clay, 
and  the  roof  is  formed  of  canvas,  generally  several  pieces  of 
shelter  tent  joined  together. 

The  ground  around  tlie  tent  or  hut  shoxdd  be  trenched  in 
order  to  carry  off  the  rain-lall. 

Cleanliness  within  and  around  tents  or  huts  is  of  the  first 
importance,  and  should  lie  enforced  in  all  ctimps  by  the  proper  au- 
thority. Militiiry  authorities  have  long  since  learned  that  in  the 
matter  of  cleanliness  of  body,  clothing,  or  snrroundings  voluntary 
action  on  the  part  of  the  soUlier  cannot  be  n-Hed  upon.  Frequent 
and  tliorough  inspections  will  alone  secure  proper  cleanliness. 


V. — CAMP   DISEASES. 

The  soldier's  profession  has  been  aptly  characterized  by 
Ruskin  as  "the  trade  of  being  slain,"  In  the  late  war  between 
the  Stiites,the  total  deaths  of  the  Federal  army  numb<>red  359,496, 
^-over  15  per  cent,  of  the  entire  number  of  enlistments.  Of  this 
number,  however,  224,586  (nearly  two-tliirds)  died  from  disease, 
while  the  remaining  134,910  (a  small  fraction  over  one-third)  were 
killed  in  battle  or  died  from  the  effects  of  wounds.  The  colored 
troops  especially  suffered  greatly  from  the  cfFcets  of  disease, 

Diarrhcna  and  Dijaentery. — The  most  fafcil  diseases  of  camp 

life,  especially  in  time  of  war,  are  diarrhoea  and  dysentery.    The 

statistics  of  the  Federal  army  during  tlie  late  war  are  given  in 

the  following  table':  — 

Table  XXI I. 

Total  Deaths  from  Diarrhcta  and  Dnientfry  in  the  U.  8.  Army,  from  May  J,  1861, 

to  June  SO.  1866. 


Acute  Diarrliofa  . 
Chronic  Diarrhoea 
Acute  Dysi'iilL-ry 
Chronic  uyB«  n  teiy 


Tot«l 


Wbltii  Troop*,  from 

Mayl.  IHHI.  to  June 

so,  I8(KI. 


1.HK5.226 

170.488 

233.812 

25,670 


i,ins.iM 


DrathM. 

2.9?3 

37.5->H 
4,084 

8.aa» 


t'olorpd  Troops, 
from  July  1,  \m, 
to  Jane  %,  igm. 


Ca»ei.      Deaths 


87,794 


113.S01 

13,0«M 

25/260 

3,781 


1,3«8 
3.37H 
1,4U2 

9m 


TotoL 


Com. 

1.2«9,(07 

182.588 

2S9.071 

38,451 


158,969    8.764 !  1,789.185 


DeaOu 
4,391 

80,888 
»,57» 
8,8S8 


44,688 


•  lte4iaa>  Mid  Sargical  Hiitor;  of  the  War,  Mcond  medical  rolume,  p.  2, 
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Owing  to  the  fact  that  a  considerable  number  of  deaths 
were  reported  without  assigning  any  cause,  Dr.  Woodward  esti- 
mates the  total  number  of  deaths  from  the  above  diseases  at 
67,265,  or,  in  the  proportion  of  one  death  from  diarrhoea  and 
dysentery-  to  three  and  one-half  deaths  from  all  diseases.  Among 
the  prisoners  of  war  lield  by  tlie  Confederate  States  in  Anderson- 
ville  prison,  where  tolerably  complete  records  were  kept,  more 
than  lialf  the  total  deaths  were  from  diarrhcea  and  dysentery, 
while  the  ratio  of  deaths  to  cases  of  the  above  two  diseases  was  a 
fraction  over  76  per  cent.  This  friglitful  mortality  from  these 
two  diseases,  both  in  the  prisons  and  among  the  armies  in  the 
field,  is  principally  due  to  the  insanitary  conditions  surrounding 
the  soldiers.  Where  the  demands  of  hygiene  were  especially 
ignored ;  where  the  food  was  bad  in  quality,  or  badly  cooked ; 
the  water  impure;  the  soil  polluted  by  excreta  and  other  filth; 
where  the  men  were  exposed  to  stress  of  weather  or  to  a  paludal 
atmosphere; — under  these  conditions,  the  above  diseases  of  the 
intestines  prevailed  in  their  greatest  extent  and  most  fatal 
degree. 

Malarial  Fevers. — The  diseases  due  to  the  paludal  poison 
are  exceedingly  frequent  among  soldiers  encamped  in  malarial 
sections.  During  the  Civil  War  a  very  pernicious  form  of  malarial 
fever  received  the  designation  of  the  locality  in  which  it  prevailed, 
and  passed  into  the  literature  under  the  name  of  "CTiickaliominy 
fever."  While  malarial  diseases  were  largely  represented  in  the 
morbility  reports  during  the  war,  the  most  serious  results  of  the 
influence  of  the  malarial  poison  were  manifested  in  its  effects 
upon  patients  sick  with  other  diseases.  Thus,  typhoid  fever, 
dysentery,  or  pneumonia,  in  a  patient  saturated  with  malaria, 
was  verj'  much  more  serious  than  where  this  complication  was 
absent.  In  the  malarial  regions  in  the  interior  of  the  country, 
the  Mississippi  Valley,  and  the  southern  portion  of  the  Western 
Territories,  malarial  fevers  are  among  the  most  prevalent  camp 
diseases.  Greater  attention  in  locating  camps,  and  care  devoted 
to  draining  the  subsoil  and  maintaining  a  low  level  of  the  ground- 
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water,  would  doubtless  result  in  improvement  in  the  sickness- 
rate  from  this  cause  in  the  army. 

Ti/jihoU  Fever. — Typlioid  fever  is  prevalent  in  camps  and 
.garrisons.  As  it  may  hv  piopajrated  throujifh  the  medium  of 
mfectcd  discharges  of  tyj)hoid  patients,  it  will  readily  l»c  perceived 
that  nei>;UTt  of  the  precaution  of  promptly  disinfecting  such  dis- 
charges will  almost  inevitably  result  in  spreading  the  disease, 
either  by  direct  inhalation  of  effluvia  from  tlie  patient  or  excreta, 
of  pollufion  of  the  drinking-water,  or  by  contumination  of  the 
soil,  and  subsequently  of  the  atmosphere,  by  the  intestinal  dis- 
charges of  the  patient. 

Phthms. — Especially  among  troops  in  banacks  phthisis  is 
a  very  fatal  disease.  Formerly  the  mortality  from  it  was  very 
heavy.  Recent  improvements  hi  the  hygiene  of  mihtary  posts 
and  greater  care  in  selecting  recruits  have  very  greatly  diminislied 
the  death-rate  from  phthisis  among  soldiers.  Acute  pidmonary 
affections,  such  as  bronchitis,  pleuri.sy,  and  pneumonia,  are  com- 
paratively frequent  in  camps,  Ixiug  due  to  exposure. 

Typhus  Fever  and  Seiwvy. — These  two  diseases  are  at  the 
present  day  comparatively  rare  as  camp  diseases.  They  break 
out,  however,  on  every  occasion  when  the  laws  of  hygiene  are 
violated  by  permitting  overcrowding,  overwork,  and  midorfecding. 
This  is  almost  certain  to  occur  during  war,  and  lunice  either 
fidly-developed  scurvy  or  a  scorbutic  taint  are  almost  constant 
accompaniments  of  an  army  ijj  tlie  field.  Among  the  allied  armies 
in  the  Crimea,  and  in  the  Federal  army  during  the  war,  scurvy 
and  typhus  fever  claimed  a  considemble  share  in  the  mortaUty. 

Purulent  CoHJaadivitis. — This  affection  of  the  eyes  is  fre- 
quent among  soldiers.  It  has  even  been  supposed  to  be  peculiar 
to  soldier  life,  and  has  hence  been  termed  "  military  ophthalmia." 
It  is  contagious,  and  is  probably  mo.st  often  spread  by  the  use 
of  basins  and  towels  in  common.  It  is  not  merely  annoying, 
but  is  a  very  grave  affection,  often  causing  perforation  of  the 
cornea  and  destruction  of  vision.  The  militar\'  surjjeon  should 
be  on  the  lookout  for  it,  and  promptly  isolate  those  infected. 
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Veiiereal  Diseases. — The  contagious  diseases  of  the  sexual 
organs  are  a  veriUible  scourge  of  tlic  soldier's  life.  The  history 
of  these  diseases  is  intimately  interwoven  with  tlie  history  of 
armies,  camps,  and  wars.  The  first  wide-spread  appearance 
of  syphilis  in  the  fifteenth  century  is  coincident  witli  the  siege 
of  Naples  by  the  French  army  under  Cliarlcs  VIIL'  It  has 
since  that  time  been  a  constant  companion  of  tlic  soldier  hi  peace 
or  war,  and  in  all  seasons  and  countries.  Some  progress  toward 
its  restriction  has,  however,  been  made  in  recent  years  in  certain 
localities,  but  there  is  still  wide  room  for  improvement. 

In  1867  the  venereal  diseases  rei)ortcd  in  the  Prussian  army 
were  53.9  per  1000  of  mean  strength.  In  1882  this  number 
had  been  reduced  to  41  |>cr  1000,  in  1883  to  36.4,  and  in  .1884 
to  32.8  per  1000,  In  the  Austrian  army  tliere  were  81  pei 
1000  in  1870,  diminishing  to  73.5  per  1000  in  1884.  In  the 
British  army  the  ravages  of  the  venereal  diseases  were  so  terrible 
that  legal  measures  for  their  restriction  hy  subjecting  prostitutes 
to  inspection  were  taken.  In  1859  the  proportion  of  venereal 
disease  among  the  home  troops  was  400  per  1000.  In  1864 
and  1866  the  passage  and  enforcement  of  the  "Contagious  Dis- 
eases Act "  caused  a  marked  diminution  of  these  disea.ses.  This 
reduction  is  particularly  noticeable  in  sypliilis.  The  following 
t}\ble  gives  a  comparative  view  of  the  number  of  cases  of  syphilis 
[XT  1000  in  the  naval  service  at  ports  uuder  the  acts,  and  at 
lK)rta  where  the  acts  were  not  enforced: — 

Tabijj  XXIII. 

PotW  Uiiiler  tin-  Acta,  Tort*  Not  ITndi-r  ilif  Acu. 
1860-1863  (no  restriction),     75.02  per  1000  70.50  jjer  lUOO 

1864-1865  (acts  enforced),     79.12    "       "  100,00   "       " 

1866-1870  (acts  extended),     47.19    "       «  84.74   "       « 

1871-1880,  ....     40.64    "       "  99.35   "       " 

In  the  French  army  the  proportion  of  venereal  diseases  was 
53  per  1000  from  1862  to  1866.  In  1867  the  proportion  in- 
creased to  106  per  1000.     This  increase  was  attributed  to  the 

>  SeokrticJeuaSypbUii,  Chapter  XIX. 
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infection  during-  the  Mexican  campaign.  In  1879  the  propor- 
tion had  again  diminished  to  65.9  \xii'  1000, 

In  the  United  States  Army  the  venereal  diseases  numbered 
63  per  1000  among  the  white  and  81  jier  1000  among  the 
colored  troops  in  1884.  A  chart  drawn  by  Major  Charles 
Smart,  surgeon  United  States  army,'  shows  in  an  interesting 
manner  how  opportunity  for  infection  influences  the  increase  of 
venereal  disease.  At  the  breaking  out  of  the  war,  wlien  large 
numbers  of  men  enli^jted,  tlie  record  shows  a  mpid  increase  of 
venereal.  "When  the  armies  were  in  the  field,  and  opportunities 
for  the  pursuit  of  Venus  were  few,  the  proportion  of  venereal 
decreased.  At  the  expiration  of  tlie  first  triennial  period  of 
enlistment,  the  soldier  with  his  final  pay  and  thirty  days'  fur- 
lough crowdfi.1  the  cities,  and  entered  on  a  period  of  dissipation 
which  usually  sent  him  back  to  the  recniiting  officer  with  empty 
pockets  and  an  attack  of  gonorrhcea  or  syphilis.  At  this  time 
the  records  sliow  a  large  number  of  cases,  which  gradually 
diminished  tnitil  tlie  end  of  the  war,  wlien  the  opportunities 
for  infection  preliminary  to  the  final  muster-out  crowded  the 
hospitals  once  more  with  venereal  cases. 

The  experience  with  the  Contagious  Diseases  Act  in  Eng- 
land points  out  tlu»  true  way  to  limit  or  entirely  extir|)ate  this 
disease  among  the  military  and  naval  forces.  An  inspection  at 
regular  intervals  not  only  of  public  prostitutes,  but  also  of  the 
soldiers  themselves,  and  segregation  of  the  injected  ui  hospitals 
until  the  infective  period  is  past,  will  do  more  to  limit  the 
spread  of  venereal  disease  than  all  other  preventive  measures, 
public  or  private,  put  together. 


VI. CIVILIAN  CAMPS, 

The  camps  of  civil  Ufe.  whetlier  established  for  the  purpose 
of  furnishing  a  refuge  to  the  inhabitants  of  cities  invaded  by 
epidemic  diseases,  as  yellow  fever  or  cholera,  or  whether  for 
religious  puiijoses  (camp-meetings),  or  for  recreation  (hunting 

*  Madloal  »iul  8urglo;il  Htatory  of  Ui«  W»r,  tliird  medical  Tolame. 


CIVILIAN    CAMPS. 


259 


and  fishing  camps,  etc.),  should  be  organized  and  managed  on  the 
same  principles  as  the  military  camp.  The  site  slioiild  be  selected 
with  judgment — a  clean,  dry  soil,  and  abundance  of  wood  and 
water  being  requisite  for  a  healthy  camp.  A  sujx?rintendent 
or  officer  of  the  day  should  be  appointed,  whose  duty  it  is  to 
carefully  inspect  the  camp  daily,  and  compel  the  prompt  removal 
of  all  filth  and  offal  from  the  immediate  vicinity.  Cleanliness 
of  person,  clothing,  and  household  is  as  important  while 
"  roughing  it "  in  camp  as  at  home.  Singularly,  this  is  very 
oflen  forgotten  by  very  intelligent  people. 

The  advantage  of  a  welhadministered  refugee  camp  in  case 
of  yellow-fevcr  epidemics  has  been  clearly  shown  by  the  brilliant 
success  of  the  depopulation  of  Memphis  during  the  epidemic  of 
1879  and  of  various  Florida  cities  and  towns  in  1888.  These 
experiments  deserve  imitation. 

[The   following   works   on  Military  and  Camp    Hygiene 

should  be  studied  in  connection  mth  this  chapter : — 

Smart,  The  Hygiene  of  Camps,  in  Buck's  Hygiene  and  Public 
Healtli,  vol.  ii. — Wolzendorff,  Anncc  Kranklieitcn,  in  Realcncyelopa;die 
d.  gea.  Heilk.,  Bd.  I,  p.  489. — Scliuster,  Kiisernen,  in  von  Pcttenkofer 
UDd  Ziemsaen's  Hsiudbuch  der  Hygiene,  II  Tli.,  2  Abth. — Cameron: 
Camps,  Depopulation  of  Memphis,  Epidemics  of  1878  and  1879.  Public 
Health,  vol.  v,  p.  152. — Frdlich,  Militiirmedicin. — Medical  and  Suiiiical 
History  of  the  War,  esjjecially  the  a«cond  and  third  medical  voluraea. 
— Annual  Reports  of  the  Supervising  Surgeon-Gleneral  of  the  United 
States  Marine  Uospitol  Service,  1888-9.] 


QUESTIONS  TO   CHAPTER  X. 

MlUTARY   AND   CaJIP   HyqIENK, 

What  subjects  may  be  couaiderixl  under  tliis  hend?  Why  should 
an  firniy  be  composed  of  sound  and  hcaltbj' imlividiuds?  Who  slionld 
be  excluded  from  an  army  or  body  of  troops?  WLut  is  the  lowest  age 
at  which  recruits  should  be  enlisted?  What  the  highest  age?  What 
should  be  the  minimum  menmireriionts  of  the  recruit?  Who  should 
make  the  |)hysical  examination  of  the  hitter? 

What  can  be  said  for  tlie  present  army  ration  of  the  United  States^ 
In  what  is  it  excessive  and  in  what  deficient?  In  wiint  other  ways  is  it 
objectionable?  What  bL'side-s  iiiHitJlkient  iiuantitv  and  variety  of  food 
may  cause  iligestive  disturhanees  and  innutrition  in  eauip? 

What  part  ol'the  Uuite<l  States  soldier's  clothing  at  present  is  most 
apt  to  cause  physical  discomfort?  What  change  might  be  made  to 
advantage  in  the  manner  of  carrying  the  extra  clothing  ?  How  is  it  now 
carrieil  ? 

What  usually  constitutes  the  dwelling  of  the  soldier  ?  What  is  a 
military  barrack,  aTul  what  is  its  genend  ]il:u)  ?  What  are  the  siieeial 
points  in  favor  of  the  Toilet  system  of  barrack  construction?  What  is 
to  l>e  said  about  the  location  of  barnuk  lavatories,  kitchens,  and  dining- 
rooms,  ainks,  and  latrines?  On  what  kind  of  soil  should  barracks  be 
located  ? 

What  sort  of  tents  are  used  in  the  army  ?  What  are  the  advantages 
of  the  simple  shelter  tent?  What  may  take  the  place  of  tents  in  winter? 
What  is  of  tlie  first  imporlance  iu  all  camjis,  and  what  is  necessjiry  to 
secure  this  ? 

In  actual  war  what  relation  do  the  deaths  from  disease  bear  to  those 
from  injuries  received  in  battle?  What  are  the  most  fatal  diseases  of 
c^iuip  life?  Wliat  are  the  cin4Hes  leading  to  this  fact?  A\'hat  other  class 
of  diseases  is  especially  apt  to  be  freipient  among  soldiers?  What  ellect 
has  the  malarial  jtoison  on  tiiose  sick  with  other  diseases?  What  would 
lessen  the  prevalence  of  malarial  fevcrH  in  camii-life?  How  may  typhoid 
fever  be  propagate<l  in  camps  and  garrisons?  What  respinilory  diseases 
are  common  in  camps,  and  to  what  are  they  due  7  What  two  diseases, 
formerly  common  in  cani|hlife,  are  now  rare?  What  affection  of  special 
sense  is  frequent  among  soldiers,  and  to  what  is  tins  frequency  to  be 
attributed?  What  contagious  diseases  are  cajKcially  associated  with 
the  soldier?     Bj'  what  means  may  their  spread  be  restricted? 

For  what  purposes  may  civilian  camps  be  instituted  ?  What  prin- 
oiplee  should  bo  followed  in  organizing  and  maintaining  them?  What 
are  prime  requisites?  Who  should  Iw  in  charge  of  snch  a  camp?  Of 
what  advantage  luuy  such  camps  be  in  case  of  epidemics  of  contagious 
diseases  ? 
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CHAPTER  XI. 

Marine  Hygiene. 

The  melancholy  accounts  of  the  mortality  from  scurvy, 
dysentery,  and  typhus  fever,  which  were  formerly  a  part  of  the 
history  of  so  many  naval  and  passenjjer  vessels,  are  happily 
now  only  records  of  the  past.  Occasionally,  liowever,  careless- 
ness of  the  authorities,  or  of  those  respoiisihle  for  the  safety  of 
|)eople  who  *'  go  down  to  the  sou  in  ships,"  residts  in  an  out- 
hreak  of  one  or  other  of  these  diseases  even  at  the  present  day. 
Thus,  for  the  fiscal  year  ending  Juno  30,  1882,  71  cases  of 
scurvy  and  purpura  were  reported  hy  the  medical  officers  of 
the  Marine  Hospital  Service.  It  apjx'ars  that  only  in  one 
instance  (where  (>  cases  of  scurvy  had  occurred  on  one  vessel) 
was  any  investigation  ordered.  A  most  superficial  investigation 
showed  that  the  law  relating  to  the  issue  of  lime-juice  had  heen 
violated  by  the  master  of  the  vessel.  No  prosecution  residted. 
Such  facts  indicate  that  laxiu'ss  in  the  enforcement  of  the  ri'gu- 
latiuns  expressly  made  to  prevent  this  fattil  disease  may  be  again 
followed  by  outbreaks  of  greater  or  less  gravity. 


I. — THE   SAILOR   AND   HIS  HABITS. 

Altliough  the  sitilor  of  the  present  day,  e.spe(;ially  in  tlu? 
naval  service,  is  morally  and  intellectnally  far  in  advance  of  the 
"Jack  Tar"  of  former  days,  his  life,  both  afloiit  and  on  shore, 
leaves  much  to  be  desired  on  the  score  of  temperance,  chastity, 
and  purity  of  thought  and  speech.  The  life  of  a  sailor  in  the 
United  States  navy,  tliirty-eight  years  ago,  is  thus  graphically 
descrilx'd  by  Medical  Director  Albert  L.  Gihon' :  "  She  wan 
manned  by  a  motley  crew,  of  whom  Americans  were  a  minority, 

*  Thirty  Yeura  ut  Saultary  Progreu  In  the  Navy  :  Annual  Addrp«a  by  the  t'realdent  to 
a*  Nkvkl  M«dlc*i  Society,  Waatangtoii,  UM. 
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and  Englishmen,  Iiislimen,  Northmen,  ami  '  Dagos '  constituted 
the  far  greater  part.  Some  had  jnst  returned  from  anotlier  cruise, 
having  squandered  or  been  robbed  ol  tlieir  three  years'  pay  by 
the  'kndslnarks',  who  cajoled  tliem,  only  luilf  sober,  to  the  ren- 
dezvous, to  be  resliipjied,  and  thence  to  be  herded,  uncared  for, 
on  the  receiving-ship,  still  jwipularly  termed  the  '■gnardo,'  until 
drafted  on  board  the  first  sea-going  vessel.  All  of  them  were  in 
debt,  most  of  tliem  insufficiently  clad,  and  \nmble  to  properly 
outfit  themselves.  The  wretched  herd,  who  were  thus  gathered 
from  tlic  pjirlieus  of  ^^'atcr  Street,  and  North  Street,  and  South 
Street,  who  at  night  were  kenneled  worse  than  dogs,  by  day 
fed  like  them,  crouch iiig  on  their  hannches  around  greasy 
niess-dolhs,  cutting  with  jack-knives  or  pidliiig  to  pieces  with 
grimy  lingers  tiie  chunks  of 'salt  horse'  and  'duft'  which 
made  their  daily  larc,  and  which,  later  in  the  cruise,  were  both 
spoiled  and  scanty,  did  not  constitute  an  elevating  subject  for 
contemplation. 

"  Stint  of  good  food."  continiies  Dr.  Gilion,  "was,  liowever, 
not  the  chief  of  tiic  old-time  '  shell-back's '  ocean  trials.  Fed 
like  a  brute,  housed  worse  than  one,  however  faithfully  his  labors 
were  performed,  there  was  for  him  only  a  long,  dreary  season 
of  imprisonment.  For  him  there  was  no  glad  holiday  on  shore, 
when  the  laiul  broke  the  monotony  of  the  waste  o(  waters. 
The  officers  might  rush  i>cli-rnell  out  of  the  ship,  but  Jack  could 
only  strain  his  longing  eyes  upon  the  green  fields  or  busy  sea- 
ports. NotwithsUuiding  the  Imrdsliips  of  the  voyage,  the 
wretched  food,  and  the  outbreaks  of  disease,  the  crew  were  con- 
fined eight  months  on  boa«d  slrip,  before  '  general  liberty '  was 
given,  and  then  men  and  boys  were  sent  on  shore  for  forty-eight 
hours  to  indulge  in  a  mad  revel,  and  to  return  crazed  by  rum, 
battered,  and  bruised.  The  poor  wretch,  first  made  ravenously 
lumgry  for  dissipation  by  his  enforced  confinement,  was  then 
expected  to  be  temperate  in  the  feast  of  indulgence  offered  him, 
and  punished  with  vindictiveness  if  he  sought  to  gorge  himself 
with   the  poor  semblance  of  pleasure.     The  'cat*  had  been 
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abolished,  but  lialf  a  dozen  buys  strung;  upon  the  poap  'bucUcd 
and  g}igfi;ed ' ;  half  a  dozen  men  tricfd  up  by  their  tburabs  in 
the  rigg;ing ;  each  of  the  uprijjht  cothn-Iike  'sweat-boxes'  with 
its  semi-asjthyxiatfd  inmate;  the  '  bri|^ '  with  its  luniised  and 
bloated  crew  in  irons;  the  main-iiold  with  its  continfjeut  under 
batches;  the  sick-list  swollen  out  of  all  proportions  by  in- 
ebriates, injured  men,  and  venereal  cases ; — tliese  were  the  fruits 
of  the  'general  liberty,*  which,  within  my  professional  life, 
represented  the  sum  of  sanitary  interest  in  Ihe  nirui  Itcfure  the 
mast." 

Under  such  circumst<inces  little  could  be  hojied  for  in  the 
way  of  personal  advanrement  of  the  crew.  The  labors,  how- 
ever, of  the  writer  just  quoted,  and  others,  among  Avliom  may 
be  mentioned  Wilson  and  Turner,  of  tlie  na\y,  and  Woodworth, 
Ilebersmith,  and  Wyman,  of  tlie  Marine  liospital  Service,  have 
drawn  prominent  attention  to  the  imsjinitjiry  conditions  of  the 
sailor's  life,  and  legal  enactments  have  done  much  to  elevate 
him  to  his  prop:^  rank  as  a  human  being,  entitled  to  be  treated 
with  humanity,  at  least. 

The  seaman  in  the  navy  is  now  well  clad,  and  receives  an 
abundance  of  food,  of  good  quality,  usually  well  cooked  and 
decently  served.  "Latrines  and  bath-  and  wash-  rooms  under 
the  top-gallant  forecastle ;  mess-tables  and  benches ;  nicss- 
lockers  and  clothes-lockers ;  a  place*  where,  and  opportunities 
when,  men  can  read  and  write ;  and  frequent  daily  liberty  to 
go  on  shore,  if  not  already  common  to  every  vessel,  are  yet  now 
so  generally  the  concomitants  of  the  wfil-trfficered  and  well-dis- 
ciplined and  efficient  shij),  that  t?rc  long  their  absence  will  be 
accounted  a  fault."  *  A  medical  corps,  selected  after  the  most 
rigorous  examination  known  to  the  profession,  and  provide<l 
with  every  aid  and  appliance  of  medical  science,  cares  Ibr  the 
enlisted  sailor  and  marine  when  ill  or  injured,  as  tenderly  as  for 
the  commissioned  officer. 

The  sailor  in  the  merchant  service,  however,  is  still  at  the 

•  Thirty  Yean  o(  SanlUr;  Progrew  in  the  Vvrj,  QOum. 
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mercy  of  inhuman  masters,  who  exact  excessive  service  in  return 
for  insufficient  food,  scanty  clothing,  miserable  lodging,  abuse^ 
ill-treatment,  and  neglect  when  sick  or  disabled. 

11. THE   PASSENGER. 

During  the  ten  years  from  1870  to  1879,  inclusive,  passen- 
ger vessels  carried  !,/)(}  1,1 26  passengers  from  foreign  ports  en 
rottte  to  New  Yorlc  City.  The  mean  duration  of  each  voyage 
was  13.5  days.  Out  of  the  above  number  of  passengers  2518 
died  on  the  voyage, — a  deatli-rate  of  1.61  per  lOOO  for  the 
voyage  aiul  43.5  per  1000  per  annum.  These  figures  accentuate 
the  importance  of  sanitary  improvement  in  passenger  vessels. 
The  causes  of  this  excessive  mortality  among  emigrants — for  it 
is  almost  exclusively  among  the  passengers  in  the  stecn-age,  or 
"  between  decks,"  that  tlie  deaths  occur — are  overcrowding,  im- 
])Voper  feeding,  defective  ventihiiinn,  filthy  personal  habits,  and 
inefficient  niedical  attention  when  sick.  Altliougli  overcrowd- 
ing is  prohibiteif  by  statute,  yet  in  every  emigrant  vessel  that 
arrived  in  New  York  during  the  first  nine  months  of  1880  the 
number  of  passengers  was  in  excess  of  the  mimber  allowed  by 
law.'  The  shorter  voyages  and  better  sanitary  conditions  ob- 
tainable since  steamships,  es]K'(ially  those  built  of  iron,  have 
come  into  geiu'ral  use  ftir  the  ejiniage  of  passengers,  have  very 
much  reduced  the  mortality  on  ocean  voyages ;  but,  as  just 
shown,  the  death-rate  is  still  excessively  liiglu  and  many  more  im- 
l>rovements  in  the  hygiene  of  emigrant  vessels  and  of  passengers 
are  desirable. 

in. — ^THE   SHIP   AS   A    nABIT.\TION. 

As  a  habitation  for  the  sailor  and  passenger  the  ship  de- 
mands the  attention  of  tlie  sanitarian.  The  ])rincipal  points  in 
which  he  is  interested  are  the  construction  and  ventilation  of 
.sleeping-apartments,  and  the  means  of  kcH.>piiig  the  entire  slup 
clean  and  free  of  ^va^er  and  impure  air.  i 

The  keel  is  the  fbmidation  of  the  ship.     Branching  out 

■  HyxtoM  in  Emigrant  Slilpa,  Tamer,  Public  Health,  vol.  ri.  p.  34. 
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transversely  from  it  are  curved  timbers,  the  ribs,  vvliich,  willi  the 
keel,  constitute  the  ship's  frame.  The  ribs  are  covered  exter- 
nally and  internally  with  planking,  and  the  spaces  between  the 
two  covcrinf,'s  are  the  fniiiic-spaces,  which  are  nsmilly  partly 
tilled  with  filthy  water,  decotnposinij  orjijanir  matter,  and  foul 
air.  The  water  collects  in  the  bottom  ol"  tlie  vessel,  the  bilge,' 
whence  it  is  pumped  out  of  the  vessel.  If  the  pumping  is 
neglected  the  bilge-water  becomes  very  oft'cnsive,  and  may  catise 
disease  in  persons  exposed  to  exhalations  from  it.  The  frame- 
spaces  are  rarely  ventilated,  and  hence  are  frequent  sources  of 
pollution  of  air  on  board  vessels. 

The  sleeping-a[tartmiMit  of  the  crew  of  a  merchant  vessel 
is  in  the  forecastle,  usually  u  siiiall,  dark,  dani]>,  tiithy,  uiivon- 
tilated  space  in  tlie  bow  of  the  vessel,  where  they  are  kenneled 
like  brutes.  On  naval  vessels  the  crews  slet^p  on  the  berth- 
deck,  w^hich,  in  the  rarest  instances,  is  ]jroperly  lighted  and 
ventilated.  The  berth-deck  is  usually  below  the  water-line. 
In  nearly  all  and  even  the  best  class  of  vessels  in  tiie  United 
States  navy  the  air-allowance  for  each  man  is  less  than  3  cubic 
metres,  rarely  reaches  4,  is  oflener  from  2  to  2A,  and  is  some- 
times as  low  as  1  cubic  metre.  The  men  swing  by  night  in 
hammocks  suspended  from  the  beams  ov(n'head,  and  removed 
when  not  in  use.  carried  on  deck,  and  stored  in  lockers,  called 
"hammock-nettings."  on  the  ship's  sides. 

That  a  sliij)  should,  above  all,  l»e  seaworfJri/  woiUd  seem  to 
require  no  argument.  It  is  self-evident  that  a  leaky  or  rolten 
ship  is  at  all  times  a  highly  dnngerous  habitation,  yet  crews  and 
passengers  are  almost  daily  ex])osed  to  the  perils  of  shipwn*ck 
in  unseaworthy  vessels,  especially  in  the  mercantile  murine.^ 

"  Dampness,  dirt,  foul  air,  and  darkness,"  according  to 
Gihon,  "  are  tiie  direst  enemies  with  which  the  sailor  has  to 
battle  wlien  afloat."^     The  lirst  requisite  for  a  healthy  ship  is 


»  Hence  (ailed  "bllfrc-wiUT." 

•  The  Safety  of  Shlpa  mid  Thoae  wbo  Travel  in  Them,  Woodwortb,  Public  Health, 
Tol.  til,  p.  7»  ft  fq. 

*  Naval  Hygione,  Sd  e<L,  p.  28. 
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drynefin.  "  A  damp  ship  is  an  imhealtliy  ship,"  says  Fonssa- 
grivcs,  the  greatest  authority  on  naval  hygiene.  From  official 
reports  it  np|jears  tliat  the  relative  Immidity  of  the  berth-cleck 
of  vessels  in  the  United  States  navy  is  nearly  always  above  80 
per  cent.,  very  often  risinj^  to  90  and  95  per  cent.'  From  the 
same  source  it  is  learned  that  the  class  of  respiratory  diseases 
furnished,  with  one  exception,  the  largest  amount  of  sickness  in 
the  na\'}'  during  the  year  18S0.  It  is  the  concurrent  testimony 
of  all  authorities  in  marine  hygiene  that  the  vicious  custom  of 
daily  drenching  the  d<'cks  witli  water,  wider  the  plea  of  cleanli- 
ness, is  mainly  responsible  for  tliis  excessive  moisture  and  its 
results.  The  battle  of  naval  hygiene  was  long  fought  on  this 
contested  field  of  wet  decks,  until  the  fact  became  so  patent  tliat 
wet  ships  were  always  unhealthy  ones.  It  is,  therefore,  one 
of  the  most  important  aims  of  marine  hygiene  to  curtail  this 
practice. 

Gihon  recommends  that  the  decks  be  painted  and  then 
coated  witli  shellac,  occasionally  renewed,  to  make  tliera  non- 
absorbent,  and  to  wet  them  as  rarely  as  possible,  consistent  with 
cleanliness,  the  smooth  surface  of  the  shellacked  deck  being 
quickly  swabbed  over  witli  hot  water  and  thoroughly  dried. 

The  ship  should  be  dean  am?  irdl  rmfilati'd.  Efforts  to 
keep  a  ship  clean  should  not  be  ex|>t^nded  upon  the  decks  only; 
the  occupied  apartments  below  the  hatches,  the  bilges  and  frarae- 
8|mce8  should  all  receive  especial  attention  from  the  sanitary 
inspector. 

It  is  quite  fn^quently  necessary  to  remove  the  flooring  of 
the  vessels  in  order  to  expose  the  accimudations  of  filth,  which 
often  make  an  infected  ship  symmymous  with  a  dirty  ship.  An 
luiobstructed  ]wssage,  to  which  ready  access  can  be  had  through 
removable  covers,  should  extend  under  the  flooring  from  one 
end  of  the  vessel  to  the  otlier.  To  disinfect  a  dirty  ship,  steam 
forced  into  the  hold  under  pressure,  before  and  after  the  filth 
has  been   cleaned    out,   gives    the   most    satisfactory   results. 

•  Bcport  of  Sorgeon-Genena  ot  Uu  Navy,  WMhlsKton,  1880. 
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Chlorine  and  riiinos  of  suljiliur  bunuxl  in  tlie  presence  of  watery 
vapor  are  next  in  etlicieafy.'  Solutions  of  sulplitite  of  iron 
or  chloride  of  zinc  may  be  poured  into  the  bilges  to  prevent 
decomposition. 

It  has  been  estimated'  that  a  minimum  of  15  cubic  metres 
of  nir-space,  with  facilities  for  thorough  veuLiluhou,  siiould  be 
allowed  to  each  person  on  board  ship.  It  is  safe  to  sixy  that  no 
vessel  that  floats  gives  to  her  passengers  or  crew  the  advantages 
of  such  conditions,  Ventilation  of  tlie  holds  and  bilges,  and  of 
the  spiices  between  the  frames  or  ribs, — ''  intercostal  ventilation," 
as  Turner  calls  it, — is  especially  necessary.  Any  system  of  ven- 
tilation that  does  not  conteniphite  the  removal  of  the  foul 
bilgr-air  is  vmworthy  of  consideration  by  the  sanitarian.  The 
ventilating  apparatus  which  lias  been  introduced  on  board  the 
modem  vessels  of  the  United  States  navy  consists  essentially  of 
longitudinal  mains  extending  through  the  entire  lengtli  of  the 
ship,  connecting  with  powerful  fnn-blowcrs  usually  located  on 
the  berth-deck  nearly  amidships.  In  large  vessels  four  blowers 
are  fitted,  each  being  connected  with  an  indepc^ndent  sjstem  of 
pipes  and  all  fitted  with  reversible  valves,  so  that  they  may  be 
iised  either  for  exhausting  foul  air  or  supplying  fresh,  and  also 
fitted  so  that  tlie  fan  systems  can  be  used  in  combtuatinn,  thus 
simultaneously  exhausting  foul  air  from  and  supplying  fresh 
air  to  any  compartment  in  the  vessel.  These  blowers  are 
driven  at  about  four  liuudred  revolutions  \iev  minute  and  are  of 
sufficient  [)ower  to  maintain  a  vacuum  of  a  half-inch  below  the 
atmosplicrc  throughout  the  entire  systems  of  pipes.  Small 
metal  pijtes  connect  these  longitudinal  mains  with  every  state- 
room, store-room,  pantry,  and  other  inclosed  apartment  on  the 
berth-deck,  orloj),  and  holds.  All  the  openings  in  these  pipes 
are  bell-mouthed  and  fitted  with  wire  gauze  and  registers,  with 
a  clear  opening  equal  to  twice  the  area  of  the  pipe.  Additional 
ventilating  pipes  are  led  from  the  bilges,  wherever  necessary,  up 


*  Raport  of  Commltti>e  on  Dlsinf e«tanta,  American  Public  Health  AaaocUUon. 

*  "Hycleoo  oT  EmlKmot  Ship*,"  PubUc  Health,  toL  Ti,  p.  3S. 
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the  sides  of  the  vessel,  torminatin*,'  in  brass  louvres  inside  tlie 
bulwarks,  these  being  also  fitted  with  additional  louvres  between 
decks,  especial  care  being  tsiken  to  prevent  the  foul  air  from  the 
bilges  ther('I>y  vcitrhiiig  tlu'  liviiig-spnccs. 

Fresh  air  finds  its  way  lielow  through  the  wiiul-sails,  vcnti- 
lating-shafts,  liatchways,  and  air-ports,  entering  the  apartments 
by  way  of  doors,  crevices,  and  other  natural  apertures.  The 
absolutely  essential  condition  of  this  system  of  ventilation  is  that 
the  blowers  sliall  revolve,  but,  lui fortunately,  sanitjiry  interests 
are  too  nden  sarviticed  on  the  pretext  that  economy  of  fuel  will 
not  permit  the  operation  of  the  fan.' 

All  parts  of  the  vessel  used  as  habitations  or  sleeping- 
apartments  should  receive  sufficient  sunliglit.  At  ])resent,  very 
few  ves.scls  liave  the  quarters  of  the  crew  so  disjiosed  as  to  admit 
any  sunshine  at  all. 

In  the  fire-rooms  of  steam-ships,  especially  on  that  class  of 
naval  vessels  termed  monitors,  the  tt'm[>fratnre  often  rises  so 
high  as  wonhl  seem  to  vender  continued  existence  in  it  impos- 
sible. Ciilion  states  timt  tlie  average  tem|>emture  in  the  fire- 
room  of  the  monitor  Didaior  was  145°  F.  (63°  C),  wliile 
Turner  states  that  in  anothi^r  vessel  the  average  fire-room  tem- 
povnture  was  167°  F.  (10°  C.),^  Tlie  firemen  and  coal-heavei-s 
(stokers)  frequently  suffer  from  heat-stroke,  and,  in  a  very  large 
proportion  of  cases,  from  heart  disease. 

Divatories  and  bathing  facilities  should  be  furnished  on 
VMs<?ls  for  passengers  and  crew,  and  both  slioidd  be  compelled 
to  keep  their  botlics  and  clothing  clean.  A  more  liberal  sujjply 
of  water  for  driiiking,  a  more  frequent  issue  of  fresh  meat  and 
vegetables,  and  better  cookhig  are  the  sanitary  considerations 
to-day  in  the  subsistence  of  tlie  sailor.  The  American  naval 
ration  is  snjxM-ior  in  variety,  nutrient  value,  and  palatablcness 
to  that  of  any  foreign  service;  but  skilled  cooks  are  still  a  de- 
sideratum on  board  men-of-war,  and  medical  officers  have  long 
been  insisting  that  schools  for  their  instruction  should  be  estab- 

■  Hygiene  (Navnl),  H;iii(l  luxik  of  r.lie  McdicAl  Rclencos,  Oilion. 
*  Buck'*  HyKleue  and  I'abllc  HeiUlh,  toL  ii,  p.  IM). 
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23.80 
10.04 

4.ns 

4.0« 
8.  SIS 
0.38 
0.32 

Supir        

iloliisses  .    ..... 

4.0 

1.14 

0.67 

0.86 

1.14 

0.18 

2.28 

Dried  fruit 

Cocoa . 

•    •    • 

Coffee       

Tea 

Pickles  and  vinegar. 

-   •   - 

Total 

4 

6.20 

143.09 

105.  SS 

622.83 

12.U5 

8715 

TuK  Daily  Average  United  States  Naval  Ration. 


lie  mean  of  all  food-BUpplies 


Protein 157..'i4 

Fnl8 75.50 

C.irliohydrntes .'549  77 

MiiicTiil  iniillera      30  10 

Ptjtuiiliiil  L'liurgy  in  CHlories    .    .   .    8ftl6 
Potenliul  onurgy  in  foot  tons  .   .    .    6531 


of  biscuit  can  be  varied  by  the  substitution  of  one  pound  of  soft 
bread,  or  one  j>nund  of  flour  (which  may  be  eitlier  wheat,  r}'e, 
cornmoal,  oatmeal,  or  hominy),  or  onc-lialf  pound  of  rice.' 

Surppoii  Cliarles  A.  Sieijfrir'd,  of  the  Ignited  States  navy, 
has  tabulated  the  .American  naval  ration  according  to  its  nutrient 
value.*     (See  Tabk-s  XXV  and  XXVI.) 

IV. — DISEASES   ON    SHIPBOAHD. 

The  diseases  most  liable  to  attack  persons  on  shipboard 
are :  Diseases  of  the  respiratory  organs,  rheumatism,  malarial 
diseases,  digestive  disorders,  scurvy,  typhus  fever,  and  skin 
diseases;  and,  where  the  infection   has  been  conveyed  to  the 

'  Twenty  pvr  cent,  woctc.    Calcalsted  from  total  fore  aiid  bind  ijuarten. 
■  ElKbteen  per  ct-nt.  waste,    i'otatoea,  onlona,  oktibage,  eta.,  mixed. 

*  D.  8.  NuTy  Ration  Rr|nilalii>ii«.  18M. 

*  Journal  of  Anierlou  Medlcai  Atrntt^aUaa,  Deceiaber  SI,  im 
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vessel  by  otlier  [)crsons  or  by  fomitos,  yellow  fever,  cholem, 
smuU-pox,  and  vcucreul  diseases.  It  is  interesting  to  note,  in 
a  recent  report  of  the  Surgeon-General  of  the  Navy,  tliat,  among 
a  total  of  8550  admissions  of  sick  and  disjibled  officers  and 
men  of  the  navy  and  marine  service,  nearly  J)0  per  cent,  were 
included  in  the  following  classes,  to  wit: — 

Casualties 1917 

Affections  of  the  respiratory  tract,     .        .         .  1149 
Venereal  di-sctises,        .         .         .         .         -         .1071 

Malarial  ami  other  fevers, 888 

DiseaBcs  of  the  integument,        ....  888 

Rheumatism 521 

Affeotions  of  the  nervous  system,       .         ,         .  489 

Diarrhccal  lualatUea, 483 

The  remaining  1144  wfre  distributed  over  a  wide  range  of 
titles,  of  which  many,  as  adynamia,  cophalalgia,  constipation, 
odontalgia,  etc.,  have  no  special  pathological  .■^igiiiticanco.  It  is 
probable  that  only  al)out  one-fourth  of  the  cases  of  disease 
occurring  at  sea  are  attiibiitable  to  any  of  the  circumstances  of 
oceanic  life,  and  these  are  almost  entirely  inflnmmatory  affections 
of  the  air-passages  and  intestinal  tract,  neuroses,  including 
nausea  marina,  and  rh  'umatism.' 

Most  of  these  affections  caji  be  prrvented  by  proj>er  meas- 
ures of  hygiene,  as  demnnded  by  the  conditions  descril>ed  in  this 
cliaptr-r  or  by  the  enforcement  of  the  following  regululions: — 

Ins|)ection  of  cn^ws  and  passengers  should  be  made  com- 
inrlsory  before  shipment.  Persons  suffering  from  contagious  or 
infectious  diseases  should  not  lie  Uikcn  on  board.*''  In  order  to 
make  this  ])rovisio>i  effective,  the  history  of  the  individual  for 
two  weeks  prior  to  his  application  for  shijiment  slioulil  be  known 
to  the  inspecting  officer.  Passengers  shonhl  possess  bills  of 
healtlj  from  the  local  authorities  at  their  homes,  in  order  that 

'  "The  Therapy  «if  Oceu)  Cllinftt*,"  (Jlbon,  Tran^-uctioii*  of  .\ii»Mictu)  C1iiD»lol»irlc»l 
AJMciitUnn,  IKsn. 

*  OlIiiMt  rrlBtosnn  ln«tAn<'C  whcio  nman  sulToiine  from  pnrolUi*  wiu  tTAn^rerrcil  fiom 
UwboMvllal  of  n  rmTolvlnicslilp  l<>  n  Vfuti'l  KninK  (•>  m!«.  Tba  tliM'ttsc  waa  cotniuunlcatvtl  to 
lltora  Ui»ii  ••vrnt}'  of  llif  crew  uf  Uii-  liitter  riaiael. 
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the  presence  or  absence  of  such  diseases  as  small-pox,  yellow 
fever,  cholera,  of  plague  may  be  established  by  tlic  inspector. 
Cholera  lias  always  been  introduced  into  this  country  by  immi- 
grants. Everybody  admitted  to  the  ship  should  be  vaccinated. 
During  several  years  past  a  number  of  epidemics  of  small-pox 
have  been  traced  to  foreign  imraigtants  who  had  not  been 
properly  vac-ciuated. 

Sailors  in  the  merchant  service  should,  like  those  in  the 
navy,  be  submitted  to  a  close  personal  inspcctiot),  and  tliose 
suffering  fium  venereal  diseases  shouUi  be  rejected.  The  usual 
history  of  the  cases  is  that  they  soon  go  on  the  sick-list,  and 
thus  l>ecome  an  iucnmbraiu'e  instead  of  an  aid  on  the  vessel. 
Statistics  show  that  1  man  in  every  7  or  8  in  tlie  naval  service 
and  1  in  every  4  of  the  crews  of  merchant  vessels  are  atfected 
with  some  tbrm  of  veiu'real  malady.'  Tlicse  inspectitins  shoidd 
not  lie  restricted  to  examinations  for  venereal  di^jcases,  but  indi- 
viduals incapacitated  for  the  ^lerforniance  of  a  s<aman's  duties 
by  any  cause  should  be  rejected.  Tbis  precaution  woidd  un- 
questionably reduce  tlic  number  of  marine  disasters  directly 
traceable  to  deficiency  in  the  working  force  on  board  ^'essels. 
In  this  coTuitry  the  services  of  the  medical  officers  of  the  Marine- 
Hospital  Service  might  be  made  available  to  carry  out  these 
inspections. 

All  sjiilors  are  liable  to  be  placed  in  positions  where  the 
prompt  and  accurate  distinction  of  colors  becomes  necessary; 
hence  all  color-blind  individuals  should  be  rejected  as  seamen. 
The  inability  to  tlistinguish  colors  has  ofti'ii  been  the  cause  of 
grave  accidents  at  sea.  Pilots  can  no  longer  obtain  a  license 
unless  they  satisfactorily  pass  an  examination  with  reference  to 
their  ability  to  distinguish  colors. 

The  ])rot.ection  of  the  passenger  on  shipboard,  as  well  as 
tlie  safeguarding  of  a  country  against  the  introduction  of 
exotic  epidemic  diseases,  demands  that  the  sanitary  and  medical 
service  on  board  emigrant  ships  shall  be  the  best  attainable. 

>  "The  PrevontluD  of  Venereal  DUeivMw,"  Ollum.  Public  nealtli,  UE3. 

1» 
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At  present  tliere  are  still  many  short-comings.  A  recent  report 
made  to  the  Amcricnu  Public  Health  Association,  by  a  com- 
mittee appointed  lor  tlie  purpose,  gives  an  autlmritative  ex- 
pression of  upinioii  iipini  tliesc  [nijiits.     Tlic  committee  advise: 

"■  1.  A.s  to  the  lucatiou  and  dimensions  of  the  quarters  for 
emigrant  passengers,  the  nuniher  of  berths  in  each,  and  the 
provisions  for  their  ventilation  and  cleansing : 

"  That  llie  preferable  location  for  such  quarters  is  abafl  the 
midship  section  of  the  \essel ;  that  single  maU's'  quarters  slmll 
lie  distinct  from  tliose  occupied  by  women  and  cliildren,  and 
that,  if  any  are  forward  the  midship  section,  it  shall  be  those  for 
single  men. 

"  Tluit  there  shall  never  be  more  than  two  decks  (properly 
there  sh<nd(l  be  only  one)  occii|)icd  \y\  emigrant  pissengers' 
berths,  with  sixteen  Ji-rt  of  supcitiiial  spaci'  for  each  adult  on 
the  nppt-r  berth-deck  an*i  twenty  fret  oi'  such  space  on  the 
lower  bertli-deck,  with  not  mon'  tlian  two  titns  of  berths  on 
each  deck,  th«'  bottom  of  the  lower  tier  being  not  less  than 
eighteen  inches  nbove  the  deck,  willi  not  less  tlian  thirty 
inches  between  llic  two  tiers  :uiil  lictwrcn  the  ii[>per  tier  and 
the  ceiling  of  the  conqtaitinent.  In  allow  Utt'  occupants  of  the 
berths  to  sit  upright. 

"That  no  solid  partitions  or  b\ilkheads  shall  be  placed  in 
any  steciuge  compartment  to  obstruct  light  and  air. 

"That  the  frame-work  of  the  berths  shall  1x3  of  iron,  easily 
removable,  that  the  compartment  may  be  completely  emptied 
and  thoroughly  cleaned  alter  each  passage. 

"That  a  steam  ventilating  apparatus  by  aspiration  shall  be 
introduced  into  all  emigrant  vessels;  and 

"That  all  compartments  occupied  by  ]xissenper8  and  creWi 
shall  be  lighted  by  the  incandescent  electric  light  by  night  and 
by  day. 

"  2.  As  to  the  location  and  dimensions  of  hospitals  on 
board  such  vessels  and  the  nuniber  uf  sick-bertlis  for  which 
provision  should  be  made: 
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"  That  the  hospitals,  or  '  sick-bnys,'  on  board  emigrant  pas- 
senger vessels  shall  be  at  the  extreme  after  part  of  tlie  upper 
deck,  tliorouglity  lighted  and  ventilated,  with  eighteen  feet  of 
superficial  space  for  every  till)'  passengers,  and  not  less  than 
four  sick-bertlis  or  lios{)it*il  cots  (or  every  hundred  passengers. 

"3.  As  to  the  number  of  medical  officers  proper  for  the 
maximum  of  emigrant  passengers  any  vessel  sliould  bo  per- 
mitted to  carry,  being  t!ie  maximum  number  able  to  be  bertlied 
with  regard  to  health,  cleanliness,  nud  comfort: 

"That  there  should  be  one  duly-qualitied  medical  officer 
for  every  two  hundred  and  fifty  |mssengcrs. 

"4.  As  to  the  professional  records  which  the  senior  medical 
officer  of  every  such  vessel  shoidd  be  required  to  keep,  and  his 
responsibility  to  the  health  autlioritii-s  of  the  port  of  arrival 
for  the  truthful  and  professionally-accurate  statements  of  such 
records : 

"  That  the  senior  medical  officer  of  every  such  vessel  shall 
be  required  to  keep  (1)  a  /w^  cystV/*,  recording  in  a  bound  book, 
in  tbe  order  of  their  admission,  and  on  a  single  line,  the  name, 
sex,  age,  birth[)lace,  date  of  admission  to  treatment,  date  of 
death  or  discharge  from  treatment,  disease,  and  such  remarks 
as  may  be  necessary  to  enable  the  inspcctiiif^  medical  officer  at 
the  port  of  arrival  to  have  a  clear  and  complete  understanding 
of  the  case;  (2)  a  medical  jonrual,  in  wliich  each  medical 
officer,  when  there  are  more  than  one,  shall  record  the  medical 
history,  including  symptoms  and  treatment  ol'  every  case,  to  be 
approved  and  signed  by  tbe  sc^uior  medical  officer  at  the  close 
of  the  day's  record  ;  and  such  list  of  sick  and  medical  journal 
shall  be  submitted  to  the  heallh  authorities  of  the  port  of  arrival, 
and  the  accuracy  of  the  statements  in  such  records  shall  be 
established  by  oath,  and  penalties  for  ]jerjury  shall  he  provided. 

"  5.  As  to  the  location  and  capacity  of  latrines  for  emigrant 
passengers : 

"That  tlie  latrines — shallow  troughs  with  a  continuous 
flow  of  salt  water — shall  l>e  on  the  upper  deck,  under  shelter, 
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with  two  water-closet  seats  for  every  fifty  passengers,  with  a 
proportionate  number  for  women  and  children,  in  a  separate 
locality,  near  their  own  quarters,  inaccessible  to  men. 

"6.  As  to  tbc  number  of  attendiints  provided  for  such  pas- 
sengers, and  their  duties  as  to  policing  and  t^lcansiug  emigrants' 
quarters : 

"  That  there  shall  be  not  less  than  one  berth-deck  attendant 
for  every  fifty  passengers,  female  attendants  in  the  same  propor- 
tion being  exclusively  assigned  to  the  ipiarters  for  women  and 
children. 

"That  the  berth-decks  shall  he  thoroughly  cleansed  every 
morning  by  the  attendants,  never  wetted  in  rainy  or  damp 
weather,  when  they  sliall  be  scraped,  swept,  and  freslily  sanded; 
and  in  pleasant  weather  washed  with  hot  water  and  quickly 
dried,  the  passengers  being  sent  on  deck  during  the  ojjeration. 

"That  the  berth-deck  attendants  shall  be  on  duty  night 
and  day  in  rotation  by  regular  sea  watelies,  and  the  attendants 
on  vvateli  required  to  rcmoxe  the  dejecta  of  seasick  passengers 
without  delay. 

"  Tliat  benches  and  mess-tables  shall  be  provided,  and  the 
passengers*  food  be  distributed  by  the  berth-deck  attendants, 
who  shall  take  away  all  tuuised  food  and  cany  the  dishes  to 
the  pantry. 

"7.  As  to  additiftnal  provisions  for  the  personal  health, 
cleanliness,  and  comfort  of  emigrant  [Ki.ss<'nger8: 

"That  wafsli-rodins,  under  cover,  with  basins  supplied  with 
running  water,  shall  be  provided  on  the  u|>i)er  deik;  those  for 
men  to  be  sepanitc  from  Ihosj"  iutended  for  women  and  children. 

" That  fresh  water  for  thinking  pur[)oses  shall  be  provided 
in  each  compartment ;  and 

"  Tbat  inexjK'Usive  mattresses,  [allows, — these  to  be  service- 
able as  life-preservers, — and  blankets  shall  be  provided  for  emi- 
grant passengers,  the  mattresses  to  be  destroyed  after  eacli 
passage,  and  the  pillows  and  blankets  to  be  steamed  and 
washed  before  being  again  used." 
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[The  following  works  contain  more  detailed  information 
upon  the  subject  treated  in  the  foregoing  chapter : — 

Albert  L.  Gihon,  Practical  Suggestions  in  Naval  Hygiene,  3d  ed., 

Washington,  1873 T.  J.  Turner,  Hygiene  of  the  Naval  and  Merchant 

Marine. — Buck's  Hygiene  and  Public  Health,  vol.  ii Walter  Wyman, 

Hygiene  of  Steam-boats  on  the  Western  Rivers. — Report  of  Supervising 
Surgeon-General  M.  H.  Service  for  1882. — Annual  Reports  of  the  Surgeon- 
General  of  the  Navy  for  1879,  1880,  and  1881.— Various  papers  by  J.  M. 
Woodworth,  Albert  L.  Gihon,  T.  J.  Turner,  Hebersmith,  and  A.  N.  Bell 
in  Public  Health,  vols,  i,  iii,  and  vi. — Hygiene,  Naval,  by  Albert  L.  Gihon, 
M.D.,  in  Reference  Hand-book  of  Medical  Sciences.] 


QUESTIONS   TO   CHAPTER  XI. 
Marine  IIyoienk. 

What  is  meant  by  marine  hygiene?  In  whut  respects  is  the  condi- 
tion of  the  sailor  in  Ihe  United  ytntes  navy  now  belter  than  formerly  ? 
Is  the  merchant  sailor  as  fortunate? 

How  docs  the  death-rate  on  passenger  vessels  compare  with  that  on 
shore  f  What  are  some  of  the  causes  of  the  excessive  niortnlity  among 
steerage  passengers  ?     In  what  ways  can  these  causes  be  prevented  ? 

What  arc  tlie  princj[)u]  points  abontaship  in  which  tlic  sanitarian  is 
interested?  What  tends  to  pollute  the  air  of  a  ship?  What  is  meant 
by  the  bilge  and  bilgc-watcr  ?     By  the  frame-spaces  ? 

Where  are  the  sleeping  apartments  usnnHy  of  a  merchant  crow  ? 
Of  a  naval  crew?  What  are  the  faults  of  each  ?  What  are  the  sailor's 
greatest  enemies  when  afloat?  What  is  the  first  requisite  for  a  healthy 
ship?  What  is  the  relative  humidity  of  the  bt-rtli-fleck  in  most  Fnited 
States  naval  vessels?  To  what  is  this  excessive  humidity  largelj'  due? 
How  might  this  be  avoided  ?  What  class  of  diseases  is  especially  preva- 
lent in  the  navy  ? 

How  else  may  the  sanitary  condition  of  a  vessel  be  improved  ?  What 
is  meant  by  a  clean  sliip?  IIow  may  a  dirty  ship  be  disinfected  ?  Where 
is  ventilation  es[K'eially  necessary  on  a  vessel? 

What  auionnt  of  airspace  should  l>e  allowed  each  person  on  Itoard 
ship?  Is  this  customarily  provided  for?  Describe  the  ventilating  appa- 
ratus of  vessels  of  the  I^iiitiHl  States  nnvy.  Upon  what  does  the  efficacy 
of  this  depend,  and  in  what  re8|>ect  is  it  faulty  ?  Do  the  sleeping-apart- 
ments of  vessels  receive  sutlicient  sunlight?  To  what  maladies  are  the 
firemen  and  coal-heavers  of  steam-vessels  subject?  What  other  con- 
siderations artect  the  health  of  the  sailor? 

What  arc  some  of  the  diseases  most  liable  to  attack  persons  on  ship- 
board ?  \Vhat  is  the  probable  order  of  frequency?  What  proportion 
are  really  attributable  to  the  sea-life  ?  How  can  most  of  the  alloctionfl 
be  prevented?  What  hygienic  regulations  should  be  enforced  both  be- 
fore and  after  embarkation.  Why  ?  With  what  should  each  passenger 
be  provided?  What  sailors  should  be  rejected  and  not  enlisted?  What 
may  happen  if  this  course  is  not  followed?  What  officers  might  carry 
on  the  insjKCtion  in  this  country  ? 

(278) 
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Prison  Hygiene. 

'Although  the  frightful  mortsility  wliicli  formerly  seemed  a 
necessary  accompaniment  of  the  life  of  tlio  convict  1ms  in  the 
past  half-century  nuuktxlly  diminished,  the  death-rate  among 
prisoners  is  still  very  greatly  in  excess  of  that  of  persons  of  the 
same  age  in  a  state  of  liberty. 

The  observations  and  labors  of  John  HoAvard,  the  self- 
sacrificiiijfT  philanthropist,  in  the  latter  lialf  of  the  last  century, 
and  of  Elizabeth  Fry,  in  the  first  half  of  the  present,  directed 
the  attention  of  legislators  to  tlie  necessity  of  reform  in  the  con- 
duct of  prisons  and  the  treatment  of  prisonei*s.  As  a  conse- 
quence of  tlie  labors  of  these  reformers,  tl>e  principles  of  prison 
discipline  have  been  more  fully  developed  during  the  past  forty 
years  by  students  of  social  science  everywhere,  and  certain 
propositions  have  been  formulated,  which  govern,  to  a  greater 
or  less  degree,  legislation  upon  this  subject.  These  propositions 
are,  briefly,  as  follow  : — 

Prisoners  must  be  properly  rlassififd  according  to  the 
nature  of  tlieir  crime  and  the  duration  of  imprisonment. 

The  two  sexes  must  be  strirtly  separated,  and  no  oppor- 
tunity given  for  intermingling  while  in  the  ])rison. 

Female  prisoners  should  have  female  attendants  exclusively. 
Male  watchmen  or  other  attendants  sliould  not  be  allowed  in 
the  female  department  of  a  imson. 

All  prisoners  must  be  kept  employed  at  some  manual  labor, 
not  necessarily  f«»r  protit,  but  as  an  agency  in  the  moral  reforma- 
tion of  the  convict. 

Punishments  for  infractions  of  discipline  must  not  be 
excessive. 
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Efforts  should  be  constantly  made  tending  to  the  leclama- 
tion  of  criminals  from  tiieir  life  of  sin  and  crime. 

Due  care  must  be  taken  by  the  State  to  preser^'e  the  licalth 
and  life  of  the  prisoner  whom  the  Stnte  has  deprived  of  liberty 
and  the  opportunity  of  taking  care  of  himself. 

A  proper  classification  of  prisoners,  according  to  the  degree 
of  their  criminality,  the  nature  of  the  crime  of  wliich  tliey  have 
been  convicted,  or  the  length  of  time  for  which  they  have  been 
sentenced,  is  now  insisted  upon  by  all  students  of  prison  dis- 
cipline. As  this  subject  more  nearly  concerns  the  social  or  legal 
relations  of  prisoners  rather  than  their  sanitary  interests,  it  is 
here  passed  over  with  a  mere  mention. 

The  separation  of  the  sexes,  necessity  of  female  attendants 
on  prisoners  of  the  same  sex,  employment  of  prisoners,  and  monil 
ri'fonnation  of  criminals  likewise  belong  especially  to  tlie  social 
aspects  of  the  question,  and  can'find  no  discussion  in  this  place. 

Regarding  the  remaining  proposition,  however,  that  which 
demands  that  the  State  shall  excrfdse  due  care  over  tlie  prisoner's 
health,  it  comprises  a  question  that  demands  consideration  in  a 
text^book  on  hygiene. 

There  is  now  a  general  concurrence  of  opinion  tliat  the 
State,  in  depriving  any  |>ei-son  of  liberty,  has  no  right  to  subject 
the  individual  suffering  such  deprivation  to  any  danger  of  disease 
or  death.  In  other  words,  the  State  has  no  right  to  abbreviate 
the  life  of  the  convict  sentenced  to  prison.  This  proposition 
requires  that  the  State  see  to  it  tliat  the  prisoner  is  well  fed, 
well  clothed,  and  well  housed ;  that  he  shall  be  well  cured  for 
when  sick,  and  that  when  his  term  of  imprisonment  expires  he 
shall  be  set  at  liberty,  with  only  such  effect  upon  his  normal 
exjKxtation  of  life  as  would  result  from  the  ordinary  wear  and 
tear  of  life  upon  Ins  health. 

It  must  be  confessed,  bowever,  that  the  State  is  very  &r 
short  of  attaining  this  object.  The  mortality  of  convicts,  even 
in  the  best-regulated  prisons,  where  es|K?cial  attention  is  paid  to 
the  sanitary  requirements  of  such  buildings,  is  three  times  as 
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great  as  among  workmen  in  mines,  confessedly  one  of  the  most 
dangerous  occupations.  If  insurance  companies  desired  to 
insure  the  lives  of  piisoners,  the  companies  would  be  obliged,  in 
order  to  secure  themselves  against  loss,  to  make  tlie  premium 
equivalent  to  an  advance  in  age  of  twenty  years.  Tliis  means 
that  a  free  person  has  as  long  an  expectation  of  life  at  40 
years  as  a  prisoner .  has  at  20.  Attention  is  again  called  to 
the  fact  that  the  conditions  in  the  most  favorably  situated  and 
hberdlly  managed  prisons  only  are  here  considered.  What  the 
results  arc  in  oilier  institutions,  less  favorably  constructed  and 
managed,  will  be  apparent  from  the  following  brief  statement: 
Mr,  George  W.  Cable  has  shoivn '  that  in  some  of  the  prisons 
in  the  Southern  States,  under  the  vicious  lease  system,  the 
mortality  is  eight  to  ten  times  greater  than  in  properly  con- 
structed and  managed  prisons  elsewhere.  In  Louisiana,  for 
example,  14  per  cent,  of  all  the  prisoners  died  in  1881 ;  and  in 
the  convict  wood-cutting  camps  of  the  State  of  Texas  one-half 
of  the  average  number  so  employed  during  1879  and  1880  died. 

The  mortality  of  prisoners  is  greatest  in  the  second,  third, 
and  fourth  years  of  their  confinement.  In  Millbank  Prison,  in 
England,  the  death-rate  per  1000  was  3.05  in  the  first  year, 
35.64  in  the  second,  52. 2G  in  the  third,  57.13  in  the  fourth,  and 
44.17  in  tlic  fifth  years  of  imprisonment. 

The  diseases  most  frequent  among  prisoners  are  pulmonary 
phthisis  and  diseases  of  inanition,  manifested  by  general  dropsy. 
Consumption  funiishes  from  40  to  80  ]Mn'  cent,  of  all  deaths. 
When  prisoners  arc  attacked  by  acute  febrile  or  cpidemii;  diseases 
(small-pox,  cholera,  dysentery),  the  mortality  is  much  higher 
than  among  persons  in  a  state  of  liberty.  This  fatality  is  due 
to  an  anaemic  or  cachectic  condition,  Avhich  has  been  called  "  the 
prison  cachexia," — a  depravement  of  constitution  which  yields 
readily  to  the  invasion  of  acute  diseases. 

Prisons  should  be  built  upon  a  healthy  site,  be  properly 
heated  and  ventilated,  have  an  abundant   water-supply,  and 

'  t'entui;  MagMUoe.  February,  18M. 
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be  supplied  with  facilities  for  a  prompt  and  thorough  removal 
of  sewage.  Baths  and  lavatories  should  be  conveniently  ar- 
ranged in  order  that  thorough  cleanliness  can  be  enforced. 

The  problem  of  feeding  prisoners  requires  careful  study. 
The  food  should  not  only  be  sufficient  in  quantity  and  of  good 
quality,  but  it  should  be  well  cooked,  and  the  bill  of  fare  varied 
often  in  order  to  avoid  creating  a  disgust  by  an  everlasting 
sameness.  Prisoners  often  suffer  from  nausea  and  other  digestive 
derangements,  brought  on  solely  by  tlie  monotonous  character 
of  the  daily  food. 

In  workshops  and  sleeping-rooms,  dormitories  or  cells,  the 
cubic  air-space  allowed  to  each  inmate  shoidd  not  be  less  than 
17  cubic  metres,  with  proper  provision  for  ventilation.  The 
use  of  dark  or  damp  cells  us  places  of  confinement  is  a  relic  of 
the  barbarism  in  the  ti*eatment  of  convicts  against  which  John 
Howard  raised  his  voice  so  effectively  in  the  last  century.  An 
abundance  of  sunlight  shotdd  be  admitted  into  every  room  in 
which  a  human  l)eing  is  confined. 

An  important  hygienic  measure  is  daily  exercise  in  the 
open  air.  It  should  be  regularly  enforced,  and  its  modes 
frequently  varied  in  order  that  it  may  not  degenerate  into  a 
mere  perfunctory  ixrformance. 

Punishment  for  infractions  of  the  prison  discipline  should 
be  inflicted  without  manifestation  of  passion,  and  only  under  the 
immediate  direction  of  .stjme  official  responsible  to  the  State. 
It  is  questionable  vvltcther  physical  punishments,  such  as 
whipping,  tricing  up  by  the  thumbs  with  tlie  toes  just  touching 
the  floor,  bucking  and  gagging,  and  similar  barbarities  should 
be  permitted  under  any  condition.  The  permission  to  exercise 
such  power  is  extremely  liable  to  be  abused  by  officials.  The 
system  of  leasing  out  prisoners  to  private  ])arties,  which  prevails 
in  some  of  the  southern  United  Stjites  is  vicious  in  the  extreme, 
because  it  places  the  convict  under  the  control  of  persons  not 
responsible  to  the  State,  and,  in  the  majority  of  instances,  morally 
unfitted  to  wield  the  power  of  inflicting  punishment. 
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[The  following  works  on  prison  hygiene  and  prison  reform 

are  recommended  to  the  student : — 

A.  Bacr,  Gefangniss-Hygiene,  in  von  Pettenkofer  und  Ziemssen's 
Handbuch  der  Hygiene,  II  Th.,  2  Abth. — Trans.  International  Peniten- 
tiary Congress,  London,  1882. — Trans.  National  Prison  Association, 
Baltimore,  1872. — G.  W.  Cable,  The  Convict-Lease  System  in  the  Soath- 
em  States,  Century  Magazine.  February  1884.J 


QUESTIONS   TO   CUAPTER   XII. 

Prisoh  Uyoiene. 

How  does  the  morlnlity  of  lliose  who  ftro  in  prison  compare  with 
tboBc  of  the  snmu  age  wlio  ihl'  free?  What  phitnnthropists  called  early 
nttention  to  Uif  abuHus  of  prisons  and  priBonera  ?  What  fund  amen  tnl 
propositions  now  praeticnlly  govern  prison  Icgishition  ?  Why  mnst  the 
State  exorcise  due  t-are  over  tlie  prisoner's  healtli  ?  What  must  the  St4ite 
do  to  attain  tdis  oJijeot?  Dot-s  it  succeed  in  doing  it?  How  does  the 
excessive  mortality  compare  witit  that  of  dangerous  occupations  J  IIow 
does  the  expectation  of  life  ronijwre  with  that  of  those  outside  of 
prison?  What  is  tlio  niovtality  where  the  k'ase-Bystom  obtains?  Wlien 
is  the  mortality  among  prisoners  prcatest?  What  (liseaaes  are  most 
frequent  amon|;  prisoners  ?  What  is  the  effect  of  acute  febrile  or 
epidemic  diseases  upon  prisoners?     To  what  is  this  due? 

Wliat  principU's  should  he  observcil  in  prison  constructionj  What 
IKjints  should  be  particularly  observed  regardinjf  the  food  of  prisoners? 
How  much  air-space  (should  he  idlotted  to  each  prisoner,  whuthcr  in 
workshops  or  cells?  What  precautions  should  be  taken  against  damp- 
ness and  absence  of  suuli^lit  ?  What  is  another  important  measure  tiiat 
should  be  enforced  daily?  Hf»w  .should  nil  punishnietits  be  inflicted,  and 
what  ones  should  be  prohibited  ?     What  can  be  said  of  the  lease  system? 
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CHAPTER  XIII. 

ElERCISE   AND   TRAINING. 

The  healthy  functions  of  the  bodily  organs  can  only  be 
maintaiurd  by  more  or  less  constant  use.  A  muscle  or  other 
organ  that  is  unused  soon  wastes  away,  or  becomes  valueless  to 
its  possessor.  On  the  other  hand,  trained  use  of  the  various 
organs  makes  them  more  effective  for  the  performiince  of  tlieir 
functions.  Thus,  by  practice,  the  eye  can  be  trained  to  sharper 
vision,  the  ear  to  distinf^nisli  slight  shades  of  sound,  the  voice  to 
express  varying  emotions,  the  tactile  sense  to  accurately  appre- 
ciate tlie  most  minute  variations  of  surface  and  temperature,  and 
the  hand  to  greater  steiuliiH'ss  or  the  iK:*rformauce  of  difficult 
and  complex  feats.  The  ctfectiveness  of  other  organs,  muscles, 
or  groups  of  muscles  can  also  be  increased  by  systematic  train- 
ing, as  is  seen  in  the  athlete  and  gymnast. 


PHYSIOLOGICAL    EFFECTS  OF  EXERCISE. 

Wlien  a  muscle  contracts,  the  flow  of  blood  through  it  is 
increased.  Hence,  contraction  of  a  muscle,  which  consumes  or 
converts  stored-up  energy,  at  tiie  same  time  draws  upon  the  cir- 
culation for  a  new  supply  of  fnod-mutrriid  to  replace  tliat  con- 
sumed. The  activity  of  the  circulation  tijrough  a  muscle  in 
action  results  in  increased  nutrition  and  growtli  of  the  muscle. 

During  muscular  action  the  activity  of  the  respiratory 
process  is  increased.  A  larger  quantity  of  air  is  taken  into  the 
lungs,  more  oxygen  is  absorbed  by  the  blood,  and  an  increased 
elimination  of  carbon  dioxide  takes  place.  The  exj)eriments  of 
Pettenkofer  and  Voit  show  that,  while  in  a  state  of  rest  the 
average  absorption  of  oxygen  in  twelve  hours  amounted  to  708.9 
grammes,  during  work   the  amount  reached   954.5  grammes. 
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For  the  same  period  the  elimination  of  carbonic  dioxide  was: 
during  rest,  911,5  grammes ;  during  work,  1284.2  grammes. 

Upon  tlic  circulation  muscular  exercise  likewise  exerts  a 
manifest  influence.  The  action  of  the  heart  is  increased  both  in 
force  and  frequency,  tlic  arteries  dilate,  and  the  blood  is  sent 
coursing  tlirougli  the  system  more  rapidly  than  wlien  the  body 
is  at  rest. 

Cutaneous  transpiration  is  also  promoted  by  muscular  exer- 
cise. It  is  probable  that  in  this  way  some  of  the  etfcte  matters 
in  the  system  are  removed,  being  held  in  solution  and  carried 
through  the  skin  in  the  perspiration. 


PHYSICAL    TRAINING. 

There  can  be  no  question  that  systematic  training  of  the 
muscles  has  a  favorable  influence  u{Jon  health  and  longevity. 
Persons  who  are  actively  engaged  in  physical  labor,  other  tilings 
being  equal,  are  healthier,  happier,  and  live  longer  tlian  those 
whose  occupation  makes  slight  demand.supon  their  muscular  sys- 
tem. In  default  of  an  active  occupation  the  latter  class  is  foreod,  if 
good  health  is  desired,  to  adopt  some  form  of  exercise  which 
will  call  the  muscles  into  activity. 

The  principal  methods  of  physical  training  arc  walking  or 
running,  rowing,  swimming,  and  the  various  in-door  gymnastic 
exercises.  Rapid  waUting  or  running  is  one  of  the  best  methods 
of  physical  exercise,  for,  not  only  are  the  muscles  of  the  legs  and 
thighs  developed,  but  the  capacity  of  the  chest  is  increased — one 
of  the  principal  objects  of  physical  training.  By  combining 
walking  with  some  form  of  in-door  gymnastics,  such  as  practice 
with  <iumb-bells,  Indian  clubs,  rowing-machines,  or  pulley- 
weights,  nearly  all  the  goml  effects  of  the  most  elaborate  system 
of  training  can  b<*  obtained. 

For  the  gymnastic  exercises  various  forms  of  useful  labor 
may  be  substituted  with  advantage,  such  as  wood-chopping  or 
sawing,  or  moderate  work  at  any  physical  labor. 

The  scheme  of  studies  in  our  public-school  system  should 
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iiiflude  physical  training  for  both  sexes.  This  is  a  question  not 
merely  of  individual,  but  of  national  importance.  Weak  and 
unhcitltliy  children  arc  not  likely  to  grow  up  into  strong  and 
hetiltliy  men  and  women;  and  the  latter  are  necessary  for  the 
perpetuity  of  the  nation.  The  time  seem.s  to  have  arrived  when 
physical  education  should  no  longer  be  looked  upon  as  a  whim 
of  vuipractiral  enthusiasts  and  hobby-riders,  but  as  an  indispen- 
sable element  in  ever)'  st^liool  curriculum. 

There  is  a  tendency  among  instructors  in  physical  training 
to  make  their  .systems  too  complicated,  or  dependent  upon  expen- 
sive or  cumbersome  apparatus.  This  is  to  be  deprecated.  All 
the  muscles  of  the  body  can  be  called  into  action  by  very  simple 
exercises,  easily  learned  and  readily  carried  out. 

An  imjMHtant  preliniinury  to  all  methods  of  training  is  a 
thorough  physical  examination  of  the  pupil  by  a  competent 
physician,  in  order  to  determine  whether  certain  exercises  are 
allowable.  For  example,  in  all  organic  heart  affections  exer- 
cises of  a  violent  character  must  be  interdicted.  A  boy  or  man 
with  valvular  disease  of  the  heart  cannot  run,  row,  or  .swim 
with  safety.  The  organ  is  ea.sily  overtasked  in  this  condition 
and  liable  to  fail  in  its  function. 

One  of  the  simplest  atid  best  methods  to  cause  the  pupil  to 
assume  a  correct  position  of  the  body,  antl  to  acquire  ease  and 
grace  in  his  movements,  is  to  teacli  him  the  "setting-up,"  as 
practiced  in  the  United  States  army.' 

In  walking,  a  fri*e,  swinging  step  should  be  acquired,  with 
the  head  erei;t,  shoulders  thrown  back,  and  chest  well  to  the 
front,  tlie  whole  body  from  the  hips  upward  inclining  slightly 
forward.  The  clothing  shoidd  be  loose  around  the  upper  part 
of  the  body,  hi  order  not  to  interfere  with  the  freest  expansion 
of  the  chest,  and  to  give  the  lungs  and  heart  ample  room  fur 
movement,  Kven  in-door  gymnastic  exercises  alone,  when  prac- 
ticed under  intelligent  provision,  will  accomplish  very  favorable 
results,  as  shown  by  the  following  table; — 

>  Uptoo'i  InfauUy  Tactics.    Boltool  of  the  Soldier,  I^aMon  L 


d88 


TEXT-BOOK   OF   HYGIENE. 


Taule  XXVII. 

Showing  Aeernge  8tntr  of  Deielopment  on  Admitiion  to  Gt/mnaaium  ;  Average  Slott 
of  Growth  and  DetelupmtiU  aji<'r  Six  MoiUht'  friulicing  Two  Ilourt  a  Werky 
and  Aceraye  Iiurniat  Duriinj  that  Time.  [Bowdoin  Cullegt  (Jymnntium,  uinUr 
Dr  D.  A.  Siitgent.  Tieo  Hundred  Htudtnti  from  the  Cla»»t*  of  1S7S  to  1S77, 
inclusive.     Average  Age,  iS.J  Teare.)^ 


iHolclit 

I  We%ht 

PCItvst  (liiflaU'ili     . 
LCIioBl  (roiUra>:te<l) 

iForeariii 

LypiM-r  unii  (llrxFil) 
nSbouldiirit  iwidlli) 

imw  ....... 

''Thftu 

(Ml 


On  AdmlMlon. 

After  Hiz 
Months' 

Avenge 

Inoiouae. 

1T0.0  cm. 

170.6  cm. 

0.8  cm. 

«).7  k({. 

dl.U  kg. 

euu.0  kiuIl 

tf].!)  am. 

OI.Hoiu. 

4.8  uin. 

M0.*>  " 

«.'.!    •• 

1.8    •' 

25.0  •' 

ai.8  " 

1.8    " 

27.6   " 

2M.0    " 

1.8    " 

88.7   " 

*).5   " 

IJS    " 

78.7  " 

84.4    " 

fi.7    •' 

48.7   " 

62.9  ■• 

a.»  " 

8i.a  •• 

88.0  " 

1.8    " 

The  Uxblf  on  the  Ibllowiuf^  page  shows  the  avenige  rate  of 
increase  in  tlovclopmeut  in  a  two  years'  aiul  a  four  years'  class 
in  Amherst  College,  and  also  the  iiercentage  of  increase  iu  one 
four  years'  class  from  eiitratice  to  uradiiation.  The  interest- 
ing fact  has  been  brought  out  by  Mr.  Delabarre  that  tobacco- 
smoking  has  a  dcciiledly  ik'Ietcriou.s  efti'cl  n[)on  the  rate  and 
percentage  of  physical  developineni  in  stutlcnts.  In  weiglit 
non-smokers  gained  '24  per  cent  over  smokers;  in  height  37 
per  cent.,  and  iu  chest-girth  42  per  cent. 


OVEKEXBRTIOK. 

However  necessary  for  the  preservation  of  health  pliysical 
exerci.se  may  be,  overexertion  should  be  carefully  avoided. 
Overstrain  ami  hyin'itntpliy  of  tin-  heart  are  often  the  results  of 
excessive  exertion.  ]>r.  Da  Costa  liais  described  a  ftjirn  of"  irri- 
table "  and  weak  heart  occuiTing  especially  among  soldiers,  which 
he  has  clearly  traced  to  overexertion.  Severe  hibor  and  violent 
athletic  exerci.ses  liave  been  followed  by  like  .serious  results. 
Long-distance  pedestrianism  Ini.s  fmiiished.  within  recent  years, 
(piite  a  nundter  of  individuals  wlio  were  broken  down  in  health 

■  Apparttna  n«4>i):   WelRbta,  4500  to  VtDO  (emiumes ;   rinmb-bolls,  U3S  Bnunmea;   Uuilaa 
eluha,  IS78  fCfuiiiiuc* :  Fnll«>*. 
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paralysis,  or  atrophy  of  muscles  sometimes  results,  when  these 
are  exhausted  by  uninterrupted  or  excessive  exercise.  This 
eflFect  is  shown  by  writers'  and  telegraphers'  cramp,  and  similar 
affections.  For  these  reasons  it  is  important  that  both  exercise 
for  health  and  actual  work  should  be  so  regulated  as  to  conduce 
to  the  individual's  benefit,  and  not  to  his  detriment. 

[On  the  subjects  embraced  in  this  chapter  the  following 
works  may  be  studied  with  advantage : — 

A.  Braynton  Ball,  *'  Physical  Exercise,"  in  Buck's  Hygiene  and 
Public  Health,  Vol.  1. — Wm.  Blaikie,  How  to  Get  Strong  and  How  to 
Stay  so. — A.  Maclaren,  Training  in  Theory  and  Practice. — Hitchcock 
and  Seelye,  The  Amherst  Anthropometric  Manual] 


QUESTIONS  TO   CHAPTER  XIII. 

Exercise  and  TRAirfiNO. 

What  is  absolutely  necessary  for  tlie  maiiiteuaiicc  of  the  healthy 
functioiiB  of  the  body?  What  is  the  cHect  of  disuse  uiwn  any  organ? 
Of  training? 

What  occurs  when  a  muscle  contrHcts  ?  What  is  the  result  of  in- 
creaseil  activily  of  circiilatiun  in  a  muscle?  Wlmt  is  the  ell'ect  of  mus- 
cular action  on  the  respiratory  process?  Wlmt  is  the  ditference  as  to 
the  absorption  of  oxygen  in  a  state  of  rest  and  <U)ring  work  ?  As  to  tlie 
elimination  of  carbon  dioxide  and  water?  Whal  is  the  effect  of  muscular 
action  U|>on  the  circulation  ?     Upon  tlie  cutaneous  transpiration  ? 

What  is  the  effect  of  systeniatii-  trnininj,^  upon  hetdtli  and  longevity? 
What  are  some  of  the  princiijni  and  be^t  nuthods  of  physical  training? 
What  is  one  of  its  most  important  objects?  Mow  may  the  various 
methods  l)e  combined  with  beueOt? 

What  ehniild  be  includnl  among  the  studies  and  work  of  all  public 
schools?  For  what  purposes?  What  is  the  lendi'm-y  among  instructors 
in  physical  training?     Is  this  necessary,  or  not  ?     Wlij? 

What  is  an  imi>ortant  preliminary  to  all  methods  of  training? 
Why  ?  How  may  a  pupil  lie  tjiught  to  assume  and  maintain  a  cori'ect 
position  and  carriage  of  the  body  ? 

How  should  a  jiersou  walk  ?  What  attention  should  be  given  to  the 
clothing  worn  during  exercise?  What  will  lie  some  of  the  results  of 
systematic  physical  training  properly  pursued  ? 

What  are  some  of  the  results  of  overexertion  ?  Does  it  make  a 
difference  whether  the  exercise  is  too  long  uninterrupted  or  whether  it  is 
excessive  in  amount  and  character  ? 
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CHAPTER  XIV. 
Baths  and  Bathing. 

The  most  important  sanitary  object  of  bathing  is  cleanli- 
ness. A  st'coiuhiry  objort  of  the  bath  is  to  stimulate  the  func- 
tions of  the  skin,  iind  to  produce  a  general  fcfliiipf  of  exhilaration 
of  the  body.  Eaths  are  nsed  of  various  temperatures.  A  cold 
batli  has  a  tempemturc  of  from  4°  to  24°  C.  (40°  to  75°  F.) ;  a 
tepid  bath  Iroin  24^  to  30^  C^  (75°  to  85°  F.),  a  ^^■arm  bath  from 
30''  to  38'^  C.  (85°  to  100°  F.),  and  a  hot  bath  from  38°  to  43° 
C.  (100°  to  110°  F.). 

Tepid,  tcarm^  or  hot  hitlis  are  used  principally  as  cleansing 
agents  or  as  therapeutic  measures.  They  cause  dilatation  of 
the  cutaneous  capillaries,  diminish  blood-pressure,  and  reduce 
nervous  excit;il)ility.  The  hot  bath  is  also  a  method  for  restor- 
ing warmth  to  the  body  in  certain  cases  of  shock,  or  to  remove 
the  immediate  effects  of  injurious  exposure  to  low  temperature. 

The  so-calk'd  Russian  and  Turkish  baths,  so  popular  in  the 
larger  cities  of  this  country,  are  modifications  of  vapor-  and  hot- 
air  baths,  or  rather  combinations  of  these  with  cold  baths.  The 
Turkish  bath  is  especially  to  be  recommended  ibr  its  depurative 
and  invigorating  effects. 

Cold  hafJiH  are  used  not  merely  for  their  cleansing  effects, 
but  principally  for  their  stimulating  eifects  upon  the  system. 
When  first  plunging  into  a  cold  bath  there  is  usually  a  moment- 
ary shock;  the  respiration  is  gasping,  and  the  ]iulse  is  increased 
in  frequency.  These  symptoms  disappear  in  a  few  moments, 
however,  and  reaction  follows.  To  a  healthy  person  a  cold  batli 
is  a  delightful  general  stimulant,  removing  the  sense  of  iiitigue 
after  physical  exertion  and  causing  an  extremely  refreshing 
sensation  tliroughout  the  body. 
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As  a  tlierapeutic  measiin',  tlio  cold  hatli  has  a  wide  field 
of  usefulness.  For  tlie  reduction  of  the  bodily  temperature  in 
fevers  and  inflammatory  diseases,  and  especially  in  licat-stroke, 
it  is  more  pninipt  and  efFertive  than  any  otlier  agent  at  the  com- 
mand of  the  physician. 

Sea-Bttthhifi. — The  most  stimulating  form  of  the  cold  hath 
is  douhtU'ss  the  salt-water  hath  as  taken  at  the  sea-shore.  The 
revulsive  effect  of  the  inijinct  of  the  waves  and  breakers  upon 
the  skin  and  the  stimulation  due  to  the  saline  constituents  of 
the  sea-water  heighten  the  invigorating  effects  of  the  simple  cold 
batli.  The  beneficial  results  of  s(?a-batlung  are,  however,  not 
entirely  due  to  the  bath,  but  are  to  a  gn^at  degree  dependent 
upon  the  bracitig  air  of  the  sea-shore,  absence  of  the  care  and 
anxieties  of  business,  and  the  temporary  change  in  food  and 
habits  that  a  residence  at  the  sea-side  involves.  Nevertheless, 
salt-water  baths  are  more  stimulant  to  the  skin  than  those  of 
simple  water,  and  part  of  the  good  effects  of  sea-bathing  can 
ollen  bo  obtained  from  a  suit-water  bath  taken  at  home.  The 
following  mixture  of  salts  dissolved  in  about  1*25  litres  of  water 
for  one  batli  makes  a  fairly  good  substitute  for  a  sea-bath : — 


Take  of  ('hloiklo  of  nodium  fonuinirm  siill),     . 
Siilpiiiilc  ofsoilimii  (Ctluiiber's  8tt5i;.  . 

Cliloride  of  citlriuin 

Chjoriile  of  mugiR'siura, 


4  kilogmiiiDies. 
2 

J  kilogramme. 
IJ  kilo;;ri»mmes. 


There  is  a  prevalent  popular  belief  that  it  is  extremely  dan- 
geroxis  to  enter  a  cold  bath  when  heated  or  perspiring.  The 
author  is  of  the  opinion  that  this  l)rlief  is  erroneous.  The  .stim- 
ulant and  bracing  effects  of  the  cold  bath  are  most  manifest  if  it 
be  taken  while  the  individual  is  very  warm  or  bathed  in  perspira- 
tion. Several  years  ago  the  author  made  a  series  of  observations 
upon  himself  to  determine  the  effects  of  the  cold  Ijatli  when 
the  body  was  very  warm.  Every  afternoon  a  fr<'e  perspimtion 
was  provoked  by  a  brisk  walk  of  about  2  kilometres  in  the  sun. 
As  soon  as  the  clothing  could  be  cast  off,  and  while  the  body 
was  still  freely  jx?rspiring,  a  phuige  was  taken  into  a  fresh-water 
bath  of  about  15.5°  C.  (60°  F.).     No  ill  results  followed:    on 
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the  contrary,  the  sensation  immediately  following  the  bath,  and 
for  six  or  eight  hours  afterward,  was  exceedingly  pleasant.  The 
health  remained  perfect,  and  the  weight  decidedly  increased 
duriii<»  the  two  months  the  practice  was  continued.  There  is 
probably  no  danger  to  a  healthy  person  in  this  practice,  but  it  is 
considered  advisable  to  immerse  the  head  first  ("take  a  header"), 
to  avoid  increasing  the  blood-pressure  in  the  brain  too  greatly, 
which  might  result  if  the  body  were  gi-adually  immersed  from 
the  feet  upward. 

RULES   FOR   BATHING. 

The  following  series  of  rules  have  been  issued  by  tlie 
English  Royal  Humane  Society,  and  are  all  worth  observing  by 
bathers:  "Avoid  bathing  within  two  hours  after  a  meal.  Avoid 
bathing  when  exhausted  by  fatigue  or  from  any  other  cause. 
Avoid  bathing  when  the  body  is  cooling  after  perspiration. 
Avoid  bathing  altogether  in  the  oyteu  air,  if,  after  having  been 
a  short  time  in  the  water,  there  is  a  sense  of  chilliness,  with 
numbness  of  the  hands  and  feet;  but  bathe  when  the  body  is 
warm,  provided  no  time  is  lost  in  getting  into  the  water.  Avoid 
chilling  the  body  by  sittiiig  or  standing  undressed  on  the  banks 
OT  in  boats,  after  liaving  been  in  the  water.  Avoid  remaining 
too  long  ill  the  water,  but  leave  the  water  immediately  if  there 
is  the  sliglitest  feeling  of  cliilhness.  The  vigorous  and  strong 
may  bathe  early  in  the  morning  on  an  empty  stomach.  The 
young,  and  those  who  are  weak,  had  better  bathe  two  or  three 
hours  after  a  meal ;  the  best  time  for  such  is  from  two  to  three 
hours  aft«r  breakfast.  Those  who  arc  subject  to  giddiness  or 
faintness,  or  suffer  from  palpitation  or  other  sense  of  discomfort 
at  the  heart,  should  not  bathe  without  first  consulting  their 
medical  adviser." 

To  these  instructions  may  properly  be  added  that  a  warm 
or  hot  bath  should  be  avoided,  if  the  i>erson  is  hable  to  ex- 
posure to  cold  witliin  a  few  hours  after  the  bath;  that  women 
should,  as  a  iijle,  uot  take  a  cold  bath  while  menstruating,  or 
during  the  last  two  months  of  pregnancy;   and  that  persons 
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suffering  from  organic  heart  disease  sliould  especially  avoid  surf- 
bathing. 

After  hiithingr  the  body  should  be  thoroughly  dried  with 
soft  towels,  otherwise  eczematous  cniptions  are  liable  to  follow 
in  the  parts  subject  to  friction  from  opposing  surfaces  of  tlie 
skin,  as  in  the  groins,  the  perinteum  and  inner  surface  of  the 
thighs,  the  armpits,  or  the  under  surface  of  tlie  breasts  in 
women  in  whom  tliesc  organs  arc  large  and  pendant. 

Friction  of  the  skin  witli  a  coarse  towel,  or  so-called 
**flesh-bnisli,'*  is  a  popular  practice,  but  is  not  to  be  universally 
commended.  The  liypenemia  of  the  surface  thus  produced 
may  sometimes  indiire  cutaneous  diseases  (erythema,  eczema, 
psoriasis)  in  those  predisposed. 

DANGERS   OF   COLD   BATmNG. 

One  of  the  most  serious  dangers  of  cold  bathing,  but  which 
is  not  sufficiently  appreciated,  is  the  tendency  to  nausea  and 
vomiting  if  the  stomach  contains  much  food.  Tliere  can  be  no 
doubt  that  many  of  the  cases  that  are  calletl  "  cmmp,"  and  which 
frequently  result  in  drowning,  are  due  to  this  cause.' 

Cramps  of  the  various  muscles  sometimes  occur,  rendering 
the  bather  helpless,  and  if  in  deep  water  he  is  liable  to  drown 
before  assistiince  can  reach  him. 


HOW   TO   RESTORE   THE    AI'l'AREN'TLY    DROWNED. 

In  drowning  death  takes  place  by  asphyxia.  The  respira- 
tion b  arrested  by  the  submersion  of  tlie  head,  the  carbonized 
blood  gradually  poisons  the  system,  and  the  heart  ceases  to  beat. 
So  long  as  the  heart  will  react  to  its  appropriate  stinnilus  the 
person  may  be  restored  to  life.  The  first  thing  to  do,  tliercfore, 
after  a  recently-drowned  person  is  taken  out  of  the  water,  is  to 
attempt  to  re-estjiblish  the  arrested  respimtion.  Several  methods 
are  in  use  for  this  purpose.  Sylvester's  is  one  of  the  simplest. 
It  is  as  follows : — 

>  Ao  far  .-u  tba  author  Is  swkra.  Dr.  John  Munil,  of  UklUmore,  flrtt  called  capecUl  Bttfln.. 
tloa  to  tlkU  «ourco  of  <Unr<'r. 
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The  body  being  placed  on  the  back  (either  on  a  flat  8ur« 
face  or,  better,  on  a  plane  inclined  a  little  from  the  feet  upward), 
a  firm  cushion  or  similar  support  (a  coat  rolled  \i\i  will  answer) 
sliould  be  phurd  uiidrr  tlio  shoulders,  the  head  being  kept  in  a 
line  with  tlic  trunk.  The  tongue  should  be  drawn  forward  to 
raise  the  epiglottis  and  uncover  the  ^Aandpipe.  The  arms  should 
be  grasped  just  above  the  elbows  and  drawn  upward  until  they 
nearly  meet  above  the  head,  and  then  at  once  lowered  and  re- 
placed at  tlic  side.  This  shoidd  be  immediately  followed  by 
pressure  with  both  hand.s  upon  the  belly,  just  below  the  breast- 
bone. The  process  is  to  be  repeated  fifteen  to  eighteen  times  a 
minute. 

Several  years  since  the  Micliij^nn  State  Board  of  Health 
published  a  method  which  is  compreiiensive,  effective,  easily 
understood,  and  readily  carried  out,  This  method  has  also  been 
adopted  by  the  United  States  l^ife-Saving  Service.  The  follow- 
ing are  the  detjiils  of  the  Michigan  metliod: — 

Rith'  1. — llcniove  all  the  obstructions  to  breathing.  /«- 
stantty  loosen  or  cut  apart  all  neck-  and  waist-  bands ;  turn  the 
patient  on  his  face,  witli  the  head  down  hill ;  stand  astride  the 
\\\\is  with  yoin-  face  towanl  liis  head,  and,  locking  your  fingei-s 
tog<Hher  luulor  hi.s  belly,  raise  the  body  as  high  as  you  can  with- 
out lilting  the  Ibrehead  off  the  ground,  and  give  the  body  a 
smart  jerk  to  remove  mucus  from  tlie  throat  and  water  from  tlie 
windpipe,  hold  the  body  sus|)cndcd  long  enough  to  slowly  count 
one — two — threv — -four — -five,  rcpeatmg  the  jerk  more  gently 
two  or  three  times. 

Rule  2. — Place  the  patient  on  the  ground  face  downward, 
and,  maintaining  all  the  while  your  position  astride  the  body, 
.grasp  the  pnints  of  the  shoulders  by  the  clothing;  or,  if  the  body  is 
naked,  thrust  your  fingers  into  the  armpits,  clasping  your  thumbs 
over  the  ])oiut-s  of  the  shoulders,  and  niitie  the  v/tefit  on  hlyh  an 
ymi  can  without  lifting  the  head  quite  off  the  ground,  and  hold 
it  long  enough  to  slowly  cornit  one — tico — three.  Replace  him 
on  the  ground  with  liis  forehead  on  his  flexed  arm,  the  neck 
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straightened  out,  :uul  the  mouth  and  nose  free;  place  your 
elbows  against  [the  inner  surface  of]  your  knees  and  your  hands 
upon  the  sides  of  his  chest  oiwr  the  lower  ribs^  and  jtress  Jown- 
ward  and  inicurd  with  increasing  force  long  enough  to  slowlv 
count  one — tioo.  Then  suddenly  let  go,  grasp  the  shoulders  as 
before,  and  raise  the  chest ;  then  press  upon  the  ribs,  etc.  These 
alternate  movements  should  be  repeated  ten  or  fifteen  times  a 
minute  for  an  hour,  at  least,  \niless  breathing  is  restored  sooner. 
Use  the  .same  regularitv  as  in  natural  breathinsr. 

Rule  .9.  —  After  breathing  Ijas  commenced  restore  the 
animal  7ieaf.  Wrap  him  in  warm  blankets,  apply  bottles  of 
hot  water,  hot  bricks,  or  anytliing  to  restore  heat.  Warm  tlie 
head  nearly  as  fast  as  the  l>ody  lest  convulsions  come  on.  Rub- 
bing the  body  with  warm  cloths  or  the  hands  aiul  slapping  the 
fleshy  parts  may  assist  to  restore  warmth  and  the  breathing  also. 

If  the  ^>atient  can  sxireh/  swallow,  give  hot  coflfee,  tea,  milk, 
or  a  little  hot  sling.  Give  spirits  sparingly,  lest  they  produce 
depression. 

Place  the  patient  in  a  warm  bed,  and  give  him  plenty  of 
fresh  air.     Keep  him  quiet. 

Beware  !  Avoid  dflay.  A  nwmeuf  may  turn  the  scale  for 
life  or  death.  Dry  ground,  shelter,  warmth,  stimulants,  etc.,  at 
this  moment  are  nothing — artificial  hreathiinj  is.emrythiinj — is 
the  one  remedy — all  others  are  secondary.  Do  not  stop  to  re- 
move  tcei  clothing.  Precious  time  is  wasted,  and  the  patient 
may  be  fatally  chilled  by  exposure  of  tlie  naked  body,  even  in 
summer.  Give  all  your  attention  and  ettorts  to  restore  brt-ath- 
ing  by  forcing  air  into,  and  out  of,  the  lungs.  If  the  breathing 
Jias  just  ceased,  a  smart  slap  on  the  face  or  a  vigorous  twist 
of  tlie  hair  will  sometimes  start  it  aguin,  nnd  may  be  tried  inci- 
dentally. 13cfore  natural  hreatliing  is  fully  restored,  do  not  let 
the  patient  lie  on  his  back  ludess  some  p<^rson  holds  the  tongue 
forward.  The  tongue  by  falling  back  may  close  the  windpipe 
and  cause  fatiil  choking. 

Do  not  give  up  too  soon  ;  you  are  working  for  life.     Any 
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time  within  two  lioiirs  yon  may  he  on  the  very  threshold  of 
success  without  there  being  any  sign  of  it.* 


PUBLIC    BATHS. 

In  all  large  cities  and  towns  provision  should  be  made  for 
free  piihlic  baths,  conducted  under  official  siipervision,  and  for 
the  espc^cial  use  and  benefit  of  the  poorer  classes.  General 
clejinriness  is  not  merely  a  factor  in  tlic  preservation  of  the 
pubbf  lu^altli,  but  there  is  good  reason  to  believe  that  the  cause 
of  good  Older  and  decency  would  likewise  be  promoted  by 
fnniisliiiig  the  public  the  means  of  easily  and  cheaply  keeping 
clean.  Several  of  the  larger  cities  in  the  country  have  cstab- 
lislitMl  public  baths  upon  a  liniiled  scale,  and  these  liave  been 
very  po[)ular  and  l«ave  doubtless  been  of  great  benefit.  The 
autljor  has  shown  *  that  about  five-sixths  of  the  inhabitants  of 
the  large  cities  in  the  United  States  have  no  facilities  for  bathing 
except  such  as  are  afforded  by  a  pail  of  water  and  spf)nge,  or 
in  summer  the  proximity  of  some  body  of  water  easily 
acces.sible.  Tlie  most  economical  and  best  finm  of  bath  for 
public  ust!  would  doubtless  be  the  needle  or  rain  bntii  recom- 
meudeil  by  the  :uit)ior  in  the  pa[>er  relenetl  iu.  Mr,  \V.  P. 
Geriiard  lias  also  recently  strongly  advocated  this  Ibrni  of  bath. 

•  U<^iiiirl  <»r  MiflilRun  Stat«  Roitril  of  IIe.iltli,  11(74,  pp.  91-UD. 

*  Aildri-iM  In  Ktaie  Mtslloiue,  .Iimriial  Americau  Mudluol  AKWiciatlnii,  Jul)'  2,  1887. 


QUESTIONS  TO   CHAPTER  XIV. 

Baths  Atto  Bathing. 

What  is  the  most  important  i-t^ject  of  liftthing?  For  what  other 
purposes  may  batlia  be  taki-ii  ?  Wlirtt  are  the  icrtpective  temperatures 
of  so-called  eohl,  tepid,  warm,  ami  liot  batlis  ?  Wiiat  are  tlie  physiologi- 
cal etfc'oLs  of  the  lust  tliree  ?  In  what  surgicinl  emergencies  imiy  the  liOt 
bath  be  used?  For  what  are  cold  batbs  used?  What  are  their  physio- 
logical effects  ?     How  may  the  cold  bath  be  used  therapentically  ? 

What  is  the  most  stimulating  form  uf  cold  biith  ?  To  wlmt  are  its 
beneficial  elfects  duo?  How  may  a  salt-wtiter  bntli  be  prepared  at  home? 
Is  there  any  danger  to  llie  healthy  in  cold  bathing  while  the  bo<Iy  is  per- 
spiring freely?  What  jjrecaution  should  be  tnken  before  entering  a  cold 
bath?  What  rules  may  be  laid  down  for  bathing  iu  the  open  air? 
When  is  the  liest  time  for  bathing?  Wiio  shotiUi  not  bathe  without  pre- 
vious medical  advice?  When  should  hot  baths  not  be  taken?  What 
should  follow  all  baths  ? 

What  is  one  of  the  most  serious  dangers  of  cold  bathing?  Hov 
does  death  t.ikc  place  in  drowning?  What  is  the  indication  that  one 
apparently  <lrowned  nt.'ty  still  be  restored  to  life?  Doscrilie  Sylvester's 
method  of  artificial  respiration.  What  is  the  method  adopted  by  the 
United  States  Life-Saving  Service?  What  is  essential  after  breathing 
has  been  re-established?  How  should  spirits  be  given?  How  long 
should  efforts  to  restore  respiration  be  continued?  What  is  to  be 
avoided  ? 

What  are  some  of  the  arguments  in  favor  of  public  baths  in  large 
cities  ? 

What  is  the  most  economical  form  of  bath  for  public  use  ? 
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CHAPTER  XV. 

Clothing. 

The  primary  object  of  clothing  is  the  protection  of  the 
body  against  the  injurious  iufiuences  of  heat,  cold,  and  moist- 
ure. .Secondarily,  the  moral  sense  of  civilized  communities 
demands  that  tlie  mule  hiuiian  body  shall  not  be  exposed  in 
public.  Hence,  there  are  moral  as  well  as  sanitaiy  reasons  for 
the  wearing  of  clothing ;  only  the  latter  can  be  considered  in 
this  place. 

Bodies  radiate  or  absorb  heat  accordingly  as  they  are  sur- 
rounded by  a  medium  having  a  lower  or  higher  temperature 
tlian  themselves.  In  order,  therefore,  to  avoid  chilling  of  the 
human  body,  if  exposed  to  a  temperature  below  37°  C.  (98°  F.), 
clothing  must  be  worn  to  prevent  or  retard  radiation  of  the 
body-heat.  Exposure  of  the  unprotected  body  to  a  low  tem- 
ixjrature  would  not  merely  cause  chilling  of  the  surface,  owing 
to  the  rapid  loss  of  lieat,  but  would  incidentally  produce  con- 
gestion of  mternal  organs  by  causing  constriction  of  the  super- 
ficial capillaries. 

Clothing  is  also  worn  as  a  protection  against  great  heat. 
The  head,  es^jectally,  needs  protection  from  the  sun's  rays. 

CLOTHING    J1ATERI.\LS. 

The  materials  from  wliich  clothing  is  made  arc,  princi- 
pally, cotton,  hnen,  wool,  silk,  and  the  skins  of  animals.  Of 
these,  probably  the  most  universally  used  is  coUon.  It  is  cheap, 
durable,  does  not  shrink  when  wet,  absorbs  little  water,  and 
conducts  heat  readily.  It  is  therefore  especially  valuable  for 
summer  garments,  allowing  rapid  dissipation  of  the  body-heat 
and  evaporation  of  the  perspiration. 

Linen  conducts  heat  even  better  than  cotton,  and  is  for 
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this  reason  largely  used  for  summer  clothing.  Its  principal 
advantage  over  cotton  is  that  it  is  more  durable  and  less  harsh 
to  the  skin. 

Wool  ahsorbs  water  readily  and  is  a  bad  conductor  of  heat. 
It  is  therefore  valuable  as  a  winter  garment,  retarding  radiation 
from  the  body.  Woolen  undergarments  should  be  worn  at  all 
seasons,  in  order  to  prevent  too  rapid  cliangos  of  the  surface, 
and  80  invoking  diseases  depending  upon  chilling  of  the  body. 
Clothing  of  pure  wool  (flannels)  is  liable  to  irritate  the  skin 
of  some  persons.  A  mixture  of  wool  and  cotton,  known  as 
"  Saxony  wool,"  is  softer  and  less  irritating,  and  makes  a  serv- 
iceable substitute  for  pure  wool. 

Silk  is  often  xised  for  undergarments.  It  is  light,  soft,  and 
a  bad  conductor  of  heat. 

The  skins  of  animals,  with  the  fur  on,  are  often  used  for 
outside  clothing.  They  furnish  great  protection  against  severe 
cold.  The  skin  is  impermeable  to  wind  and  rain,  while  the 
thick,  pilous  covering  of  fur  retards  to  a  very  great  degree  the 
radiation  of  heat.  In  British  America,  the  Northwestern 
States  and  Territories,  and  in  the  Arctic  regions,  the  use  of  skin 
clothing  is  necessary  for  comfort. 

As  a  protection  against  moisture  (rain  and  snow)  rtthher 
cloth  is  used  for  overcoats,  etc.  AVhile  it  serves  effectually  in 
keeping  out  the  rain,  it  prevents  evaporation  of  the  perspiration, 
increasing  the  liability  to  chiU,  and  rendering  the  person  wear- 
ing it  very  imcomfortable,  except  in  cold  weather. 

Leather  is  used  almost  exclusively  in  the  manuf;xiLure  of 
foot-wear.  It  is  sometimes  used,  however,  for  other  articles  of 
clothing,  such  as  coats,  trowsers,  etc.  It  furnishes  most  effective 
protection  against  cold. 

The  color  of  tlic  clothing  is  of  great  importance.  Ex- 
posed to  the  sun,  white  wool  or  silk  absorb  very  little  more 
heat  than  linen  or  cotton,  but  the  same  material,  of  different 
colors,  when  exposed  to  the  sun's  rays,  exhibits  marked  differ- 
ences in  absorptive  caiiacity.     The  following  table  shows  the 
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results  of  some  experiments  of  Pettenkofer.     The  material  used 
was  cotton  shirting  of  the  colors  named : — 

White  absorhed  ......     100  heat  units. 

Li.ulit  Sliliiliiir  Yellow  absorbed  ,         ,     102    "        " 

Dark  Yellow  absorbed 

Light  Green  absorbed 

Turkey'  Red  absorbed 

Dark  Green  absorbed 

Light  Blue  absorbed  . 

BInck  absorbed  . 

When  protected  from  the  sun's  rays,  however,  the  material 
bepomcs  importiuit  and  the  color  isoflittle  consequence.  Wool, 
behig  a  bad  conductor  of  heat,  retards  radiation  from  the  body, 
and  is  hence  the  best  material  for  winter  clothing. 

Gases  and  vapors,  probably  also  discasc-gcrras,  are  ab- 
sorbed by  clothing,  and  may  be  thus  conveyed  from  place  to 
place.  It  lias  been  found  tliat  woolen  clothing  possesses  this 
power  of  absolution  to  a  much  greater  degree  than  linen  or 
cotton.  The  bad  odor  of  a  crowded  room  or  of  tobacco-smoke 
frcqxu'ntly  clings  to  woolen  garments  for  days,  although  they 
may  be  exposed  constantly  to  tlie  air  during  the  interval.  It 
would  be  advisable,  therefore,  that  physicians  attending  infec- 
tious diseases,  hospital  attendants  and  nurses,  should  wear  linen 
or  cotton  clothing  instead  of  woolen. 

Clothing  should  be  made  to  fit  properly.  It  should  not 
restrain  muscular  movements,  obstruct  the  circulation,  or  com- 
press organs.  Hence,  corsets,  belts,  and  garters  are  to  be  con- 
demned. It  is  a  fact  of  common  obser\ation  that  moderately 
loose  clothing  is  warmer  than  close-fitting. 

I]spccial  attention  siioidd  be  given  to  tlie  shape  and  fitting 
of  foot-wear.  Boots  and  shoes  are  usually  made  with  little 
regard  to  the  physiological  anatomy  of  the  foot,  and  as  a  result 
the  feet  of  most  Americans  are  dcibrmed,  beauty  and  usefidness 
being  in  a  great  degree  sacrificed  to  the  Moloch  of  fashion.' 

•  Bee  a  pnoticU  |M|)or  by  Dr.  UeqJ.  Lee,  A  tUio«  That  Will  Not  Pinob,  in  Sknltailmn  for 
Jane,  18M,  p.  «3. 
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Dyes  used  for  coloring  fabrics  are  sometimes  poisonous. 
The  author  has  reiK^atedly  seen  troublesome  eruptions,  and  even 
ulcerations  of  the  legs,  from  wearing  stockings  dyed  with  aniline 
compounds. 

By  appropriate  treatment  clothing  can  be  made  nmv- 
injlammnhk.  Tungstute  and  phosphate  of  soda  are  used  to 
reduce  the  inflammability  of  fabrics.  The  addition  of  20  per 
cent,  of  tungstate  of  soda  and  3  per  cent,  of  phosphate  of  soda 
to  the  sttirdi-sizing  used  for  stiffening  linen  is  effective.  Tlie 
material  is  not  injured  by  it,  and  a  smooth  surfare  and  polish 
can  be  obtained  under  the  hot  iron.  Prof.  Kedzie  has  recom- 
mended borax  for  the  same  purpose.  He  says :  "  The  simplest 
and  easiest  way  to  make  your  cotton  and  linen  fjibrics  safe  fronx 
taking  fire  is  to  dissolve  a  lieaped  teaspoonful  of  powdered  borax 
in  \  pint  of  starch  solution.  It  does  not  injure  the  fabric, 
imparts  no  disagreeable  odor,  and  interferes  in  no  way  with  the 
subsequent  wasliing  of  the  goods.  It  does  not  prevent  the 
formation  of  a  smooth  an<i  ]>olislicd  surface  in  the  process  of 
ironing.  Boiux  can  be  found  in  every  \illage,  and  is  within 
the  reach  of  all.  It  is  a  chcajf  salt,  and  its  use  for  tliis  purpose 
is  very  simple."' 

[The  following  works  may  also  be  studied  to  advantage: — 

Hninmoiul,  ITygioiK',  p.  579. — L.  Moycr,  Klt-iilung,  in  IlcRleneyclo- 
pa>clic  fi.  f:p».  llcilk.,  Hd.  VII.  p.  4-16. — Viin  lliirlingen,  Care  of  the  Person, 
iu  Buck's  Hygicuc  ami  I'liMic  Hi'altli,  vol.  i.J 

>  Michigan  8Ut«  Board  of  Health,  p.  181.   1880. 


QTJESTIJONS  TO   CHAPTER  XV. 

Clotuino. 

What  is  the  primary  object  of  clothing?  What  are  some  of  the 
secondary'  objects ?  Wliut  are  tlie  probable  rcMiilts  of  exposing  the 
unprotected  body  to  low  temperature?  What  part  of  the  body  needs 
special  protection  against  heat? 

Wliat  are  the  [irineipal  materials  from  which  clothing  is  made? 
Which  oC  tlu'se  is  most  universally  used  ?  Why?  In  what  respect  ia 
linen  sii|K.'rior  to  cullon?  Whj"  are  cotton  and  linen  not  Hiiited  for  winter 
wear  or  cold  uliniatcs?  Why  are  silk  and  wool  Letter  for  such  uses? 
Whj-  ttlioiild  wool  be  worn  next  the  skin?  What  gives  silk  its  value? 
Why  are  fura  so  warm?  What  are  somu  of  llie  objections  to  the  use  of 
rubber  elothiuj;  ?     Vur  what  is  leather  chiefly  used  ? 

Of  whiU  importance  is  the  color  of  the  elotluntj?  Wliat  colors 
absorb  least  and  what  ones  most  heat  ?  If  protected  from  the  siui's  rays, 
which  is  the  iiiu^t  important  in  the  absorption  of  heat,  roaleritU  or  color? 

What  deleterious  or  harmful  matters  are  absorbed  or  cling  to  cloth- 
ing? What  kinds  of  clotldng  have  the  greatest  power  of  absorption  ? 
What  precautions  should  those  attending  cases  of  infectious  diseases 
observ^e  ? 

Why  should  clothing  fit  properly?  What  parts  of  the  clothing 
should  not  be  loo  tight?  What  disturbances  may  result  from  the  wear- 
ing of  clothing  that  is  too  tight?  How  may  improperly-dyed  clothing 
create  trouble  ?  How  may  clothing  be  rendered  practically  uon-inDam- 
mable  ? 


w 
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CHAPTER  XVI. 
Disposal  of  tbb  Dead. 


When  life  is  extinct  in  the  animal  body  decomposition 
begins.  This  may  be  either  putrefactive  or  non-putrefacti\e. 
Tlie  difference  between  tlie  two  processes  has  been  exphiined  by 
Liebig.  In  putrefaction  of  organic  matters  only  the  elements 
of  water  take  part  in  the  formation  of  the  ne\v  compounds  which 
result,  while  in  non-putrefactive  decomposition  or  decay  the 
oxygen  of  the  air  plays  an  important  part.  Putre(action  can  go 
on  under  water,  while  decay  can  only  take  place  when  the 
supply  of  free  oxygen  is  abundant. 

The  prompt  removal  of  the  bodies  of  the  dead  from  the 
immediate  vicinity  of  the  living  is  a  matter  of  prime  sanitary 
importance.  If  death  results  from  a  contagious  or  an  infectious 
disease,  the  necessity  for  the  removal  of  the  cori)se  is  evident. 
But,  even  where  there  is  no  danger  of  propagation  of  infectious 
disease,  the  products  of  putrefaction  and  decay  may  give  rise  to 
serious  derangements  of  health  if  allowed  to  pollute  the  air. 

The  chief  methods  of  disposal  of  the  dead  are  burial  in  the 
earth,  entombment  in  vaults,  and  cremation. 


INTERMENT. 

The  most  common  method  of  sepulture  is  burial  in  the 
earth.  The  corpse  is  usually  inclosed  in  a  case  (coffin)  of  wood 
or  metal,  and  buried  from  1  to  2  metres  deep.  Here  decom- 
position sets  in,  which  is  at  first  putrefactive  and  later  on  non- 
putrefactive.  In  the  course  of  several  years,  from  five  to  ten, 
the  entire  body,  with  the  exception  of  the  bones,  lias  usually 
disappeared  and  become  converted  into  a  dry  mold. 

The  soil  of  a  burial-ground  should  be  dry  and  porous,  so 
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as  to  be  easily  permeated  by  the  air.  In  a  sandy  or  gravelly 
soil  the  decay  of  a  corpse  is  much  more  rapid  than  in  a  moist, 
clayey  soil.  In  the  latter  the  bodies  more  readily  undergo 
putrefaction,  or  become  converted  into  a  substance  termed  adi- 
pocere.  It  has  been  calculated  that  in  a  gravelly  soil  the  decay 
of  a  corpse  advances  as  much  in  one  year  as  it  would  in  sand  in 
one  and  two-thirds,  and  iu  clay  in  two  to  two  and  one-third 
years.  The  decay  of  the  dead  bodies  is  principally  (if  not 
entirely)  dependent  upon  tlie  presence  of  living  vegetable  organ- 
isms. If  the  access  of  free  oxygen  is  prevented^  the  bacteria 
of  putrefaction  will  thrive  and  aiuse  putridity.  If,  however, 
the  soil  is  loose,  porous,  and  easily  permeable  by  the  air,  the 
bacteria  of  decay  will  be  present  and  produce  their  charac- 
teristic effects. 

The  barometric  pressure  seems  to  affect  the  decomposition 
of  dead  bodies.  For  example,  at  the  refuge  of  St  Bernard,  in 
the  high  Alps,  the  bodies  of  those  dying  are  not  buried,  but 
exposed  to  tlie  air,  wliere  tliey  \uulergo  a  drying,  shrinking,  and 
mummification  instead  of  putrefaction  or  decay. 

Alternate  saturation  and  drying  of  the  soil  promotes  the 
rapidity  of  decay. 

Certain  occupations  are  said  to  produce  changes  in  the 
tissues  which  resist  decay.  Thus,  tanners  are  supposed  to  resist 
the  final  changes  of  the  tissues  longer  than  j>ersons  of  other 
occupations.  Shakes|)eare  makes  the  gitive-digger  in  Hamlet 
say:  "A  tanner  will  la.st  you  nine  years."  The  corpses  of  those 
poisoned  by  phosphorus,  arsenic,  sxdphuric  acid,  or  corrosive 
sublimate  also  decay  more  slowly  than  those  of  cases  of  mlectious 
diseases. 

All  the  tissues  may  be  converted  into  adipocere,  but  in  the 
large  majority  of  cases  only  the  fat  and  connective  tissue  undergo 
this  change. 

SUPPOSED   DANGERS   OF   BURIAfyGROUNDS. 

Popular  sanitary  literature  teems  with  supposed  instances 
of  the  hjjurious  influences  of  cemeteries  upon  the  health  of 
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persons  living  in  their  vicinity.  An  unprejudiced  consideration 
of  the  subject  sliows,  however,  that  there  is  uo  trustworthy  evi- 
dence that  any  of  the  gases  exhaled  by  decaying  or  putrefying 
bodies  are  injurious  to  health.  The  air  of  closed  burial-vaults 
may  be  dangerous  from  the  large  proportion  of  carbon  dioxide 
contained  in  it,  but  tlie  other  gaseous  products  of  decomposition 
have  no  deleterious  effects.  The  dangers  to  health  from  the 
proximity  of  cemeteries  are  doubtless  very  much  exaggerated, 
Fettenkofer  and  Erisniann  liavc  shown  that  a  single  large  privy- 
vault,  containing  about  17  cubic  metres  of  exci'eracut,  gives  off 
nearly  as  large  an  amount  of  putrefactive  gases  in  the  course 
of  one  year  as  is  exhaled  by  a  burial-ground  containing  556 
decomposing  corpses  in  ten  years. 

Where  bodies  arc  properly  buried,  and  the  ground  is  not 
overcharged  by  corpses,  it  is  not  probable  that  infectious  diseases 
are  propagated  from  interred  bodies.  There  are  no  facts  on 
record  which  show  that  such  an  event  has  occurred. 

The  dangers  of  pollution  of  water  by  cemeteries  have  also 
been  mucli  overestimated.  The  purifying  power  of  soil-strata, 
through  which  the  water  is  connK'lled  to  percolate  before  reach- 
ing the  well  after  becoming  charged  with  the  products  of  decom- 
]x>sition,  is  in  most  cases  sufficient  to  remove  all  deleterious 
niattt^rs. 

Cemeteries  should  not  be  located  within  a  city,  but  must 
be  easily  acces.siblc.  The  soil  should  be  dry  gravel  or  sand, 
Avith  a  low  ground-water  level.  Tlie  graves  need  not  be  deeper 
than  1|  metres  to  the  top  of  the  coffin. 


ENTOMBMENT    IN    VAULTS. 

Burial-vaults  in  churches  or  in  the  open  air  should  be 
discountenanced.  The  gases  of  decomposition  are  given  off 
directly  to  the  air  without  the  modifying  power  of  the  soil,  and 
often  constitute  a  nuisance,  even  if  not  deleterious  to  health. 
Entombment  in  vaults  or  crypts  has  not  a  single  favorable 
circumstance  to  recommend  it. 
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CREMATION. 

Within  recent  years  the  rapid  incineration  of  the  dead  in 
proper! y-constnirtcd  furnaces  has  been  frequently  recommended. 
In  the  United  States  a  cremation  funaace  was  built  several  years 
ago  at  Washington,  Pa.,  by  tlie  late  Dr.  J.  C.  LcMoine.  Among 
the  remains  of  those  cremated  were  those  of  the  late  Dr.  Samuel 
D.  Gross,  tlie  distiuguislied  surgeon.  The  practice  has  not 
gained  very  many  adherents,  however,  although  cremation 
societies  have  be<!n  organized  and  furnaces  built  in  several  of 
the  cities  throughout  the  country.  Aside  from  the  objections 
urged  by  the  more  conservative  classes,  who  desire  to  adhere  to 
the  time-honored  custom  of  interment,  serious  legtil  objections 
have  been  brought  forward.  In  cases  where  poisoning  is 
suspected  some  time  after  death,  tlie  cremation  funnico  would 
have  destroyed  ever)'  evidence  of  crime,  and  conviction  of  a 
criminal  poisoner  could  not  be  obtained. 

The  real  advantages  of  cremation,  such  as  rapid  destruction 
of  a  corpse,  economy  of  space  in  kee])iug  the  remains,  and 
avoidance  of  pollution  of  the  soil  by  decaying  bodies,  and  pos- 
sible pollution  of  air  and  water,  are  more  than  coiuiterbalanccd 
by  the  exi>ense  and  the  medico-legal  objection  mentioned.  From 
a  sanitary  point  of  view,  cremation  is  not  necessary  in  this 
country.  A  proper  regidation  of  cemeteries  will  ))revent  any 
possible  dangers  to  the  living  from  polhition  of  the  air,  soil,  or 
water  by  tlie  decaying  remains  of  human  beings. 


INTERMENT   ON    THE   BATTLE-FIELD. 

After  battles,  the  disposal  of  the  bodies  of  the  slain  is 
often  a  serious  problem.  Xaegeli  projioses  the  following  method 
of  interment :  After  selecting  the  place  of  burial,  the  sod  and 
layer  of  humus  are  removed  from  a  sufficiently  large  surface  and 
thrown  to  one  side.  The  corpses  are  tlien  laid  upon  the  denuded 
place,  and  the  layers  of  corpses  separated  by  sand,  gravel,  or 
fine  brush-wood.  A  trench  is  then  dug  around  the  pile  of  dead 
and  the  soil  gained  is  thrown  over  the  corpses  until  they  are 
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covered  to  a  depth  of  1  metre,  when  the  humus  and  sod  arq 
placed  over  the  whole.  This  furnishes  a  dry  grave  in  which 
decay  rapidly  takes  the  place  of  putrefaction,  and  the  corpses 
soon  molder  away.  The  same  procedure  may  be  followed  in 
cases  of  epidemics  where  the  number  of  deaths  is  too  great  to 
properly  bury  them  in  single  graves. 


QUESTIONS   TO   CHAPTER  XVI. 

Disposal  of  tue  Dead. 

What  is  the  difference  between  piitrcfnclive  nnd  non-putrcfactivc 
decompoaitioii  ?  Why  must  tliu  dead  Ix;  removed  from  the  living?  What 
are  the  chief  methods  of  disposal  of  the  dead?  ^\'il^-il  is  the  most 
common  ? 

Wlij'  shoidd  the  soil  of  tmnnl-gronnds  be  dry  and  porous?  Upon 
what  is  the  decay  of  «K'ad  IxkHos  du]M.'iulent  ?  What  is  tlie  usual  length 
of  time  required  for  the  decay  of  n  Jiiiman  body?  What  may  affect  the 
length  of  tliis  perigd  ?  What  changes  other  than  dcc-ay  may  the  body 
nndcrgo  ? 

Is  there  any  evidence  that  the  air  from  cemeteries  is  danirerons  to 
health?  In  what  way  may  Ihe  air  from  u  closed  burial-vault  be  detri- 
nienlal  ?  Is  it  probal>le  that  infections  disease-germs  are  disseminated 
from  dead  bodies?  Is  the  pollution  of  water  by  cemeteries  probable? 
What  agents  serve  to  prevent  this  ?  Wiierc  should  ceinoteries  be  located, 
however?     Why  shoidd  entombment  in  vaults  Ik;  discoimtenaiiced  ? 

What  are  the  ft<lvantages  of  cremation?  What  are  the  objections 
to  it?     Is  it  necessary,  from  a  sanitary  point  of  view,  in  this  country  ? 

How  may  the  bodies  of  the  dead  be  interred  after  battles,  or  in  case 
of  very  fatal  epidemics?     What  are  the  advantages  of  this  method  ? 
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The  Germ  Theory  of  Disease. 

The  ruling  doctrine  in  tlio  pathology  of  llic  present  day  is 
the  germ  tlieory  of  disease.  Kascd  upon  the  dootviiie  of  nnwe 
viimm  ex  iv'ro,  and  supported  by  strong  exin'rinicntal  and  clinieal 
evidence,  it  is  accepted  by  tlic  great  majority  of  physicians.  Its 
advocates  claim  (hat  the  large  class  oi'  diseases  known  as  coii- 
tagiuns  or  inO'ctious  are  all  due  to  tlie  presence  in  the  lilood  or 
tissues  of  minute  organisms,  cither  aninnil  or  vegetable.  Many 
other  diseases,  not  at  present  inchided  in  the  above  class  by 
general  pathologists,  are  also  believed,  by  tlie  adherents  of  the 
germ  theory,  to  be  caused  in  the  same  way.  The  following  con- 
stitutes a  brief  review  of  the  most  prominent  lacts  in  the  history 
of  the  doctrine : — 

The  doctrine  of  the  vital  nature  of  the  contagiura  of  dis- 
ease— the  contitgium  animatttm  of  the  older  writers — was  held 
in  a  vague  Avay  by  many  of  the  physicians  of  the  ])ast,  but  it  was 
not  until  the  latter  ^mrt  of  the  last  century  that  tlie  theory  took 
definite  ^hape.  In  the  works  of  Hufeland.  Kircher,  and  Linne 
the  idea  is  expressed  Avith  more  or  less  directness  that  the  projia- 
gation  of  infectious  diseases  dej)ends  u])on  tin-  implantation  of 
minute  independent  organisms  into  or  upon  the  art'tcted  indi- 
vidual. This  hypoth<?«is  was,  however,  first  clearly  enunciated 
and  defended  with  great  force  by  Ilenlc  in  1840.  Tlirec  yean 
earlier,  Cagniard  de  la  Tour  and  Schwann  had  established  a 
rational  basis  for  the  theory  by  their  obs4.'rvations  upon  the  yeast- 
plant  and  it«  relation  to  fermentation.  In  lH!}'j  IJassj  had  dis- 
covered in  the  bodies  of  silk-worms  affected  by  mu»utrdine,  a 
disease  of  these  uisects  whirh  proved  very  destructive,  a  para- 
site which  was  soon  sliown  to  be  tlie  cause  of  the  disease. 
Within    the   next   few   vcara,  Tulasn^,    DeRar\'.  and    Kuehn 
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proved  that  certain  fungi  were  the  causes  of  the  potato-rot  and 
other  diseases  ol'  plants.  Schociilein,  Malmsten,  and  Grubv, 
between  1840  and  1845,  demonstrated  tliat  those  skin  diseases 
of  man  classed  as  the  tinece  were  due  entirely  to  the  action  of 
vegetable  parasitic  organisms. 

Up  to  this  tktne  the  germ  theor}',  as  now  accepted,  had 
received  no  snpport  from  cxjjeriments.  All  the  diseases  claimed 
as  parasitic  were  purely  local ;  so  far  as  the  parasitic  nature  of 
the  general  diseases  was  concerned,  all  was  hypothetical.  In 
1849,  Guerin  Meneville  discovered  a  corpuscular  organism  in 
the  blood  of  silk-worms  affected  by  the  pehn'ne,  which  was  later 
proven  by  Pasteur  to  be  the  true  cause  of  this  destructive  dis- 
ease. Pullender,  in  1855,  and  Brauell,  in  1857,  found  numer- 
ous minute  rod-like  organisms  (bacteria)  in  the  blood  of  animals 
dead  from  splenic  fever.  In  1863  Da\'aine  investigated  the 
subject  more  fully,  and  showed  beyond  doubt  that  the  little 
organisms  discovered  by  Pollender  were  the  true  cause  of  splenic 
fever,  or  anthmx.  The  more  recent  researches  of  Robert  Koch 
upon  the  history  of  these  bacteria  or  bacilli  of  splenic  fever 
have  removed  all  doubt  of  their  etiological  significance. 

In  1883  the  last-named  observer  startled  the  medical  world 
by  the  assertion  that  consumption  or  tuberculosis  was  a  disease 
of  microl)ic  origin,  and  dependent  upon  the  presence,  in  the 
affected  tissues,  of  an  organism  which  he  named  baciUtts  tuber- 
culosis. Much  controversy  arose  upon  this  point,  but  Koch 
fortified  his  position  so  strongly  with  proofs,  both  experimental 
and  clinical,  that  it  may  now  be  regarded  as  fully  demonstrated. 
Koch  has  Ukewise  shown  (1885)  that  Asiatic  cholera  is  due  to 
a  bacterial  organism,  termed  by  him  tlie  "comma  bacillus," 
from  its  shape.  It  is  generally  regarded  by  bacteriologists,  how- 
e\'er,  to  belong  to  the  class  of  organisms  known  as  spirilla,  and 
not  to  the  bacilli.  Eberth  discovered  the  bacillus  wiiich  is  now 
generally  accepted  as  the  cause  of  typhoid  in  1880;  Fehlcisen, 
the  micrococcus  of  erysipehis  in  1883;  Ohermeier,  the  spirillum 
of  relapsing  fever  in  18G8;  Schutz  and  Loffler  discovered  the 
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bacillus  of  glanders  in  1882;  Neisser  announced  the  discovery 
of  the  micrococcus  of  gonnrrhcea  in  1879.  The  bacillus  of 
leprosy  was  discovered  by  Hansen  in  1879.  The  micro-organ- 
isms of  malaria  (oscillaria  malariai),  which  are  believed  to  be 
animal  orj^unisnis,  were  discovered  by  Laveran  in  1881.  This 
or-jjaiiisTii  is  different  from  the  bacillus  inaluriw  of  Klebs  and 
Tonimasi-Criideli,  which  possesses  no  pathological  significance. 
Pneumonia  rany  also  be  regarded  as  a  microbic  disease,  since 
StenibLM'g,  Wcichsclbauni,  and  Frankel  have  shown  the  constant 
presence  of  the  micrococcus  Pastenrii  in  the  sputa  in  that 
disease.  lu  1887  Nicolaier  and  Rosenbach  proved  that  tetanus 
is  due  to  a  bacilhis. 

The  careful  observations  and  researches  of  the  investigators 
mentioned,  as  well  as  of  many  others  who  have  worked  earn- 
estly in  this  field,  liave  estabhshed  the  germ  theory  of  disease 
upon  a  secure  foundation.  For  the  diseases  mentioned  the 
parasitic  origin  may  be  accepted  us  fully  proven.  For  a  number 
of  iilhers,  among  wliich  may  be  mentioned  small-pox.  yellow  fever, 
diphtheria,  scarlet  fever,  typhus  fever,  measles,  hydropliobia,  etc., 
the  etiological  connection  between  the  disease  and  certain  liypo- 
thetical  organisms  not  yet  discovered  appears  probable. 

In  connection  with  the  germ  theor)'  there  has  arisen  of  late 
a  verj'  important  question  in  its  bearing  upon  preventive  medi- 
cine. This  is  the  value  of  the  so-called  protective  inoculations 
fagftinst  infectious  diseases.  The  protective  influence  of  vacci- 
nation against  small-pox  is  firmly  established  by  indubitable 
evidence.  Within  tlie  last  three  or  four  years  a  procedure  in- 
troduced by  Pasteur  to  protect  animals  against  certain  fatal  in- 
fectious diseases,  such  as  splenic  fever,  fowl-cholera,  and  rabies, 
has  claimed  much  attention.  Pasteur's  observations  were  first 
made  upon  the  disea.se  termed  chicken-cholera.  He  found  that 
the  blood  of  the  dead  fowls,  or  of  those  attacked  by  the  disease, 
swarmed  with  bacteria.  Inoculation  of  healthy  fowls  with  tliis 
diseased  blood,  or  with  the  bacteria  alone,  carefully  freed  from 
all  animal  fluids,  produced  the  same  disease.  The  bacteria 
were  therefore  assumed  to  be  the  cause  of  the  disease.     The 
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investigator  then  took  a  quantity  of  these  bacteria  and  "  culti- 
vated "  them  througli  a  number  of  generations,  using  sterilized 
chicken-broth  as  a  culture  medium.  Fowls  inoculate<l  with  the 
result  of  the  last  ciiltivtition  were  still  attacked  by  tlic  same 
symptoms,  but  in  a  wry  mild  degree,  and  almost  uniformly 
recovered  from  the  disease.  On  subsequent  inoculation  with 
infected  blood  no  effect  was  produced  upon  the  "  vaccinated  " 
fowls,  wliile  the  same  blood  introduced  into  fowls  not  "pro- 
tected "  by  the  previous  inoculation  produced  its  customary 
fatal  effect.  Pasteur  and  oLliers  repeated  these  ex|>eriments 
with  the  organisms  found  in  the  blood  in  splenic  fever  and 
obtiiined  similar  results.  Inoculations  made  with  cidtivations 
from  the  s]»iual  cord  of  animals  suffering  from  rabies  have  also 
been  clainii^d  as  protective  aj:;;ainst  this  disease  and  liydrophobia. 
These  protective  inoculations  have  been  made  upon  large  n\im- 
bers  of  sheep  and  cattle  within  the  past  three  years,  and  with 
very  remarkable  success.  KecenUy,  however,  it  has  been  shown 
that  the  protection  afforded  by  the  iuncidation  is  a  very  tem- 
porary one,  and  that  aller  a  \ariable  but  brief  interval  the  pro- 
tected animals  are  again  liable  to  be  fatally  attacked  by  the 
disease.  The  opinion  seems  to  lie  justified  that  cultivation  pro- 
duces oidy  a  temporarj'  d<'generation  of  the  bacteria,  which 
rapidly  disapi^ars  when  the  organisms  are  ag.iin  brought  in 
relation  with  their  pro|)er  nutritive  fluid.  The  "  protective  in- 
oculations "  produce  a  mild  attnck  of  the  disease,  which  is  for  a 
time  a  bar  against  a  second  attack;  but  the  effect  soon  wears  off, 
leaving  the  animal  in  its  pristine  condition  of  receptivity  toward 
the  infective  material. 


[The  following  works  on  this  subject  are  recommended  to 
the  student : — 

Sternberg  and  Mngnin,  The  Bnctcria;  second  edition. — Fluegge, 
Fermente  nnd  Mikroparasiten,  in  von  Pettenkotrcr  und  Ziemssen's 
Hondbuch  d.  Hygiene.] 


QUESTIONS  TO   CHAPTER  XVII. 

Thx  Gbrm  Th£ort  of  Diseasb. 

What  ia  meant  by  the  germ  theory  of  disease?  When  did  this  doc- 
trine first  take  definite  shape  ?  When  was  it  first  clearly  enunciated,  and 
by  whom?  What  basis  was  there  then  for  it?  What  subsequent  evi- 
dence soon  developed?  What  was  the  first  evidence  of  the  parasitic 
nature  of  general  diseases  ?  Who  discovered  and  wlio  first  demonstrated 
the  true  cause  of  anthrax  ?  Who  proved  tuberculosis  to  be  of  microbic 
origin  ?  When  ?  What  other  diseases  are  now  known  to  be  caused  by 
specific  micro-organisms?  What  others  are  probably  due  to  a  like 
cause? 

What  effect  has  the  establishing  of  the  germ  theory  upon  preventive 
medicine  ?  What  is'  meant  by  protective  inoculation  ?  What  evidence 
is  there  that  this  is  possible  How  do  disease  germs  produce  their  char- 
acteristic effects  upon  the  system  ?  How  may  the  inoculating  material 
be  prepared  ?  What  are  some  of  the  theories  regarding  the  method  by 
which  susceptible  animals  or  persons  are  rendered  immune?  Does  the 
protection  by  inoculation  seem  to  be  permanent  ? 
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Contagion  and  Infechion. 

The  adjccti^'cs  "contap^ious"  and  "infectious"  aro  used  to 
designate  certain  diseases  which  are  propagated  hy  immediate 
contact,  or  thrcnigh  the  intervention  of  some  other  niedinni,  from 
tlie  sick  to  the  liealthy,  Tlie  matters  in  which  reside  the  mor- 
bific power  are  now  beheved  by  many  to  lie  vegetable  organisms, 
but  not  a  few  patholofjists  hold  to  the  view  that  the  real  con- 
tagia,  or  disease-bearing  agents,  are  modified  animal  cells  or 
abnormal  flnids. 

The  differentiation  between  contagion  and  infection  is  not 
easy.  Many  of  the  diseases  con)monly  called  contagious  are 
also  infectious;  that  is, tlieyare  propagated  not  merely  by  direct 
contact,  but  also  by  air,  water,  or  food  which  may  have  become 
infected  with  the  morbific  agents.  Syphilis,  for  example,  may 
be  regarded  as  simply  a  contagi(nis  disease ;  at  the  present  day, 
at  least,  we  cannot  conceive  syphilis  to  be  propagated  by  breath- 
ing infected  air  or  drinking  water  contaminated  with  the  poison, 
of  syphilis.  Cholera,  tjphoid,  and  yellow  fevers,  on  tlit^  other 
hand,  are  examples  of  infectious  diseases,  neither  of  tliem  being 
directly  contagious,  but  conveyed  from  sick  to  well  through  the 
medium  of  contaminated  air,  water,  or  food.  Between  tliese 
two  stand  small-pox  and  typhus  fever  (and  perliaps  the  otlier 
exanthemata),  which  are  not  merely  contagious,  but  infectious 
also. 

There  is  still  a  third  class  of  acute  diseases  not  properly 
included  in  either  of  the  classes  mentioned.  This  is  the  class  of 
miasmatic  diseases,  of  which  malarial  fevers  are  the  type.  Ac- 
cording to  recent  observations,  pne\imonia  and  epidemic  influenza 
ought,  perliaps,  to  come  in  this  class. 

The  contagious  and  infectious  diseases  are   of  particular 
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interest  to  sniiitiirians,  because  it  is  believed  that  by  judicious 
canyinj^  out  of  saiiitaiy  measures  they  can  be  prevented.  H<;nce 
they  are  sometimes  termed  preventable  diseases.  Another  pecu- 
liarity of  tlio  infectious  diseases  i.s  that  they  usually  occur  in 
groups  of  cases.  Thus,  small-pox,  measles,  scarlet  fever,  typlms 
fever,  diphtheria,  and  others  of  the  class  do  not  occur  sporadi- 
cally, as  it  is  termed ;  that  is  to  sjiy,  it  rarely  happens  that  only 
cue  case  of  small-pox  is  observed  iu  a  locality,  ludess  active 
measures  are  at  once  taken  to  stam[)  ifc  out.  Usually  a  number 
of  cases  occur  successively,  and  in  most  iasUuices  the  succeediug 
cases  cau  be  traced  ultimately  to  the  first  case. 

Contag^ious  and  infectious  diseases  freqtu'ntly  appear  as 
epidemics.  AuUioiities  differ  as  to  the  proper  definition  of  au 
epideniic;  that  is,  given  the  population  of  a  place,  how  many 
cases  of  an  infectious  or  contagious  disease  are  necessary  before 
the  disease  can  be  considered  epidemic  at  such  place.  The 
following  formula  was  given  by  the  New  Orleans  Medical  and 
Surgieal  Assurjutiou  in  res[ioiisi!  to  the  query,  "Under  what  cir- 
cumstances is  it  proper  to  declare  such  diseases  (diplitheria, 
scarlet  fever,  measles,  small-pox,  yellow  fever,  etc.)  epidemic  in 
a  place?"  The  answi>r  given  is  that  the  disease  should  be 
declared  epidemic  when  the  number  of  cases  should  reach  these 
proportions' : — 


■  a 

population 

of 

100      . 

5  per  cent. 

(1 

(1 

500      . 

A        It           11 

u 

t( 

2,4)00  Lo      5,000    , 

22^  "     tliousand. 

u 

u 

6,4100  to     10,000     . 

16     "           " 

u 

M 

20,000  to    50.000    . 

8    "     ten  thousand. 

4< 

«( 

.^0.000  to  100,000    . 

A        't           tl                  11 

M 

It 

200,000      . 

1         It           II                  it 

A  disease  is  said  to  be  jMnnIeuiic  when  it  spreads  rapidly 
over  a  great  extent  of  country,  ntul  eiKhmic  when  it  is  constimtly 
present  in  a  place.  Diseases  whicJi  may  be  prevalent  in  certain 
localities,  i.e.,  endemic,  not  infrequently  spread  over  larger  areas 

>  PuUlo  UcAltb,  vol.  vi,  pp.  «M,  117. 
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of  roTintr}',^-overflow  their  borders,  as  it  were, — and  l^ecome  epi- 
demic or  pandemic.  Thus  cholera,  wliieh  is  endemic  in  eertiiin 
districts  of  India,  frequently  spreads  over  adjacent  tcrritor)',  and 
at  times  the  epidemic  wave,  as  it  has  been  called,  rolls  over 
nearly  the  whoh^  world.  Plague,  malarial  and  yellow  fevers 
make  similar  epi<lemic  excursions  into  oilier  countries,  or  sec- 
tions ol"  country,  at  a  distance  from  the  places  Adhere  they  are 
endemic. 

Contagious  and  infectious  diseases  possess  another  pectdi- 
arity  in  that  a  certain  time  is  required  after  tlie  introduction  of 
the  poison  into  the  system  betbre  the  disease  manifests  itself  by 
its  typical  symptoms.  This  is  called  the  "stage  of  incubation," 
and  varies  for  different  diseases.  The  following  tiible  shows  the 
stcigc  of  incubation  of  a  number  of  such  diseases: — • 

Table  XXIX. 

INCUBATION   OF   INFECTIOUS   DISEA8B8. 

Meules 10  days. 

Small-pox, 12  •' 

Mumps, 18  " 

Diphtberia, 3  " 

Scarlet  fever 3  " 

Whooping-cough, 14  " 

Typhoid  fever, 14  " 

Typhus  fever, 1  to  2  " 

Chicken-pox, 4  " 

Erysipelas, 4  " 

The  period  during  wljich  the  infectivencss  of  tlie  patient 
lasts  also  varies.  In  some  cases  it  probably  de|)ends  uixju  the 
measures  taken  to  prevent  the  spread  of  the  disease,  e.g.,  disin- 
fection \ii  the  patient  and  his  surroundings. 

The  Iiondon  C^linical  Society  has  very  recently  made  public 
a  report  by  one  of  its  committees,  which  has  for  several  years 
carefully  studied  the  questions  of  incubation  and  the  duration 
of  infection.  The  conclusions  reached  do  not  differ  essentially 
from  those  in  the  above  table,  but  as  they  are  given  somewhat 
more  hi  detail  they  arc  here  apj^ended : — 
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Diphtheria,  two  to  seven  days ;  odtenest  two. 

Typhoid  lever,  eight  to  fourteen  days ;  sometimes  twenty- 
three. 

Influenza,  one  to  four  days ;  oilenest  three  to  four. 

Measles,  seven  to  eighteen  days ;  oilenest  fourteen. 

Mumps,  two  to  tliree  weeks ;  ofleuest  three  weeks. 

Rubeola,  two  to  three  weeks. 

Scarlet  fever,  one  to  seven  days ;  oftenest  two  to  four. 

Smult-pox,  nine  to  fifteen  days;  oilenest  twelve. 

Fuidirr  iuvestijjations  were  made  with  regard  to  the  time 
and  duration  of  tlie  infective  period. 

Di|)litheria  was  found  to  be  infective  during  the  period  of 
incubation,  attack,  and  convalescenee, 

Mumpsi  and  rubeola  are  also  infective  for  three  or  four  days 
before  the  onset  of  the  parotiditis  and  appearance  of  the  rash. 

The  contagiousness  of  measles  speedily  disapj)ears,  and 
does  not  continue  in  disinfected  persons  for  over  three  weeks. 

Typhoid  fever  is  infectious  from  the  time  of  onset  until  two 
weeks  aJler  the  fever  has  gone  and  convalescence  set  in. 

As  is  well  known,  the  contagiousness  of  scarlet  fever  varies 
greatly,  but  i.s  generally  continued  a  very  long  time — certainly 
until  desquamation  ceases,  and  sometimes  as  long  as  eight 
weeks. 


QUESTIONS  TO  CHAPTER   XYIII. 

CoNTAaiON   AND   INFECTION. 

What  is  tbe  difference  betweeu  a  coutagious  and  an  infectious  dis- 
ease ?  Give  examijlcH  of  each.  What  diseases  do  not  belong  to  either 
of  these  classes?  What  other  namos  might  be  given  to  contagious  and 
itifc-trtious  diseases?  How  tlu  they  usually  occur?  What  are  their  ex- 
citing causes  ?     Uow  may  they  be  prevented  ? 

What  is  nn  epidemic?  When  may  a  disease  be  declared  epidemic 
in  a  city  of  10,000  persons?  When  is  a  disease  pandemic?  When  en- 
demic?    May  an  endemic  disease  become  epidemic  or  pandemic? 

What  otlicr  peculiarities  do  contagions  and  infectious  diseases  pos- 
sess? What  disea.ses  have  the  longest  peri<i<l  <jf  iticuljutioti?  What  ones 
the  shortest?  Dow  does  the  period  of  incubation  support  the  germ 
theory  ?  Wlmt  other  definite  period  lias  each  of  tliese  diseases?  Wiiat 
is  the  usual  duration  of  a  case  of  ty|)lioid  fever?  Of  scavlot  fever?  Of 
measles  ?  Poes  this  support  the  germ  theory?  How  long  does  a  typhoid 
patient  remain  infective?  How  long  a  diphtheria  patient?  A  scarlet- 
fever  patient  ?  (See  chapters  on  School  Hygiene  and  Quarantine.)  Upon 
what  do 'S  tiie  danger  and  period  of  infectiveness  depend?  Arc  these 
diseases  all  likely  to  confer  immunity  against  future  attacks?  Which 
are  most  likely  to  do  this? 
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en  A  ITER  XIX. 
HiSTOFiv  OF  Kpidemio  Diskasrs. 

An  important  part  of  the  knowlcd^;e  of  tlio  mnitarian  il 
that  which  nihitcs  to  the  hisUjiy  (>!'  the  ■^fi<>iit,  cpiilrmic  iliHtniiMts 
whicli  have  at  various  jwriocls  (icvriKtati'd  Iuikc  iirniN  oj'  thft  ill- 
habited  world.  Ill  this  rliupter  th(.>  hi^tury  of  ihum'  dicii!Uik>tt  will 
be  briefly  traced.  Althouii^h  sfjiiu?  of  thuM?  Uihcjihch  Imvc  nearly 
or  quite  ceased,  a  knowUul}^*'  nf  th<*ir  huhitH  ttml  of  the  (uiiim^r 
that  finally  led  to  tlieir  extinction  in  of  great  value,  for  the  reiiHon 
that  the  principles  and  rnexisures  of  prevention  which  were 
effective  in  times  i>ast  are  tlic  8amc  which  muiit  apply  at  pre»> 
ent  and  in  the  future.  Hence,  time  iip(>nt  in  looliiiif^  hack  over 
the  fields  travcrised  and  noting  victorictn  won  will  not  lie  wasUid. 

Tlie  epidemic  d'wtige*  which  will  jiere  claim  atti^ition  are 
the  Oriental  plague,  the  sweating  Mcknt^n,  Nmall-{K)x,  .\juatic 
cholera ;  typhiLs,  typhoid,  w^rlct,  rt.'laiwing,  and  yellow  U-vi'tt ; 
diphtheria,  den^i^ie,  epidemic  influenza,  aud  •yphili«.  In  addi* 
tioa,  some  iuformiitiou  will  be  given  on  oettaiu  of  tJie  di«r»*e« 
'animals  tmnuoimlAe  to  man.     Among  tiHtve  are  «ho<,'|>'|KX'k, 

>mycoa*,  bovine  tubercaloMJi  (periiMicbl),  rabi«»,  aiitbax 
(mUzbrand),  aad  giaadenu 

ws  muvtaj.  rtAOOU. 

Tbe  Onental  {ilflgiie.  (miIkmsJ*;  playite.  tJx^  bliftdk  detUJi,  or 

ly  te  ^^fkfpatt,"  or  pMk  fiwtfliffg,  *nmt»§ifimg  in  iU 

all  4iCber  fe^SLatem^  if  laMiflrwiwI  bjr  a  otMaber  of  die 

aad  Jjatiu  medivaJ  andion.    Thtt  limt  aooouBt   whkh 

ij-  severs  otdv  to  ihii»  4immMe  m  igfvtat  by  |'f<>u<^}Mu».     Ao 

to  ttik  and  tfBbiBr  omtfrnfmry  bvAhhk  <l*g  ii»miv  U> 

to  i|Mni4  tt  fli«  y«ar  M9  ftoM  L(Mray  C(0r^  |iiid^(  te 

aU)i^  (^  ewiiit  W  ^k^rtlicai  Mfaiu  mmS  I»  lti»  «lliir 
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invading  Europe  by  way  of  Syria  and  PHlestin(\  In  the  course 
of  the  succfcdiug  years  this  pandemic  reached  "  the  hmits  of  the 
inhabited  earth,"  in  the  lan<j;uage  of  the  writers  of  the  day.  The 
disease  prevailetl  abont  half  a  century,  and  produced  the  greatest 
devastation  wherever  it  apjK'ared,  "■  Cities  were  devastated,  the 
country  converted  into  a  desert,  and  the  wild  beasts  found  an 
asyhiin  in  the  abandoned  haunts  of  man,"* 

Tlie  plague  is  an  acute  infectious  disease,  wliich  is  char- 
acterized by  an  affection  of  tlie  lytnpliatic  syst(>rn,  i.e.,  inflam- 
mation aiid  swelUng  of  tlie  exteniiil  autl  internal  lymphatic 
glands.  Accessory  symptoms  are  [wterhial  s[)ots  upon  the  skin, 
and  luemorrhages  from  various  organs,  as  the  stomach,  nose, 
kidneys,  rectum,  and  uterus.  Those  attacki'd  suffer  in  varied 
degrees  of  intensity.  In  some,  a  fuhninant  form  occurs  which 
carries  off  the  patient  witliin  three  <lays ;  there  is  another  class 
of  cases  in  which  buboes  develop,  with  accompanying  fever  and 
luemorrliages;  and.  finally,  a  light  form,  rarely  Iktal.  in  which 
only  the  h)cul  symptoms  are  manifested.  In  the  great  pan- 
demic of  tlie  plague  in  the  fourteenth  centiu'v  cough  and  bloody 
expectorations  were  very  frequent,  In  the  later  epidemics 
haemorrhage  from  the-  lungs  has  been  rarely  noticed  as  a  symptom. 

About  the  middle  of  the  fnurtecnitli  century  the  bubonic 
plague  made  a  second  incursion  into  Europe  from  its  home  in 
the  East.  A  most  grapliic  description  of  its  ravages  is  given  by 
Boccaccio  in  the  "  Decameron."  This  author  states  that  in  1359, 
"between  Marrh  and  Jiih  fullowing,  ucconling  to  authentic 
reckonings,  upward  of  1(K),000  souls  perished  in  the  city 
(Florence)  ;'Avhereas,  before  that  calamity  it  was  not  supposed 
to  contain  so  many  inha1)itants." 

This  terrible  (Epidemic  was  forcibly  characterized  by  its  com- 
mon name,  '•  the  black  death."  Ilecker  estimates  that  during  its 
continuance,  from  1347  to  1351.  25.000.000 — one-fourth  of  the 
probable  total  jtopidation  of  Europe — died.  In  various  cities 
the  mortality  was — in  Eondon,  100.000;  in  Paris,  50,000  ;  in 

*  Wkrnefried,  Quotod  by  lllncb,  HUt-UeograithUcbo  P«U>ulogitt,  I,  p.  IGO. 
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Venice,  inO,0(tO;  in  Avij,'noii,  (lO.OOO  ;  in  Marseilles,  16,000,  in 
one  month.  It  was  said  that  in  all  England  scarcely  a  tenth 
part  of  the  population  esrapt'd  death  from  the  disease. 

The  moral  effects  of  tliis  great  pau<leniic  of  the  plague  were 
liiirdly  less  deplorable  than  the  physical.  Keligious  fanaticism 
hi'hl  full  sway  tluongliout  Europe,  finding  its  vent  in  all  manner 
of  excesses.  The  so-callf<l  Hrotlierhood  of  tlie  Cross,  othenvise 
l;rio\vn  as  the  Order  of  ElagelUints,  wliich  had  arisen  in  the 
thirteenth  century,  but  liad  been  suppressed  by  tlie  ecclesiastical 
niitliorities,  was  reviveil  during  the  black  pestilence,  and  large 
numbers  of  these  religious  enthusiasts  roamed  through  the 
various  coimtries  on  their  great  pilgrimages.  Their  power  in- 
creased to  such  a  degree  that  C'hnrch  and  State  were  forced  to 
combine  for  their  suppression.  One  consequence  of  this  fanat- 
ical frenzy  was  the  |K»rsecution  of  tlie  Jews.  These  were  accused 
ot^  being  the  cause  of  every  evil  that  befell  mankind,  and  many 
wei-e  put  to  death. 

Tn  the  fifleenth  niul  sixteenth  centuries  the  plague  was 
generally  diffused  throng) lout  Europe,  and  in  the  second  third 
of  tlic  seventeenth  centurj-  its  final  incursion  into  the  Occident 
took  place.  The  great  epidemic  in  London,  so  graphically  de- 
scrilif'd  by  Defoe.'  occurred  in  Kibo.  In  the  early  i)art  of  the 
eiglitcfnith  eentiuy  (IT'iO)  the  plague  visited  Marseilles  and 
Touhm  ;  Irnrn  1 7Gi)  to  177*2  it  \^->is  epidemic  in  Moldavia,  Wal- 
lachia.  Poland,  and  Southern  Russia ;  near  the  clos<»  of  the  last, 
and  in  the  beginning  of  the  present  century,  in  Tmiisylvania, 
Wallachia,  Southein  Russia,  aiul  Greece.  Very  recenth,  in 
1878  and  1879,  and  in  188;>.  the  plague  threatened  a  new 
irruption  into  Euro|>can  territory,  being  epidemic  in  the  district 
of  Astrachan,  on  tlie  Caspian  Sea.  At  the  date  of  writing 
(August.  181)4)  it  is  reported  epiclemic  in  certain  parts  of  C'liina. 

Although  the  bubonic  plague  has  never  been  observed  in 
America,  and  lias  spared  Euro])c  almost  entirely  during  the  present 
century,  it  still  jM-rsists  in  certain  countries  of  Asia  and  Africa, 
esi>ecially  in  Arabia,  Mesopotamia,  Persia,  and  the  coast  of  Tripoli. 

'  JoutuAl  u(  Ute  t>li>4;ue  lu  London. 
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Tlie  oMiT  fiutljois  ascribed  tlie  origin  of  the  plague  to 
various  real  or  sujiposed  conditions.  Comets,  couj unctions  of 
the  planets,  "  God's  just  punishment  for  our  sins,"  and  similar 
causes  were  advanced  to  account  for  the  outbreaks.  Most  of  tlie 
writers  of  the  post-ini-diaival  and  modern  epochs  ascribed  the 
disease  to  meteorological  conditions.  Observing  tlie  fact  that  the 
plague  never  advanced  into  the  torrid  zone,  and  tliat  an  epidemic 
generally  ended  with  the  advent  ofhot  weather,  a  high  tempera- 
ture was  believed  lo  be  incoiupatiblc  with  the  existence  of  an 
epidemic,  and  a  cold  or  temiHn'ate  climate  was  considered  neces- 
sary to  an  outbreak  of  the  disease.  The  exceptions  to  the -rule 
are  so  numerous,  however,  that  the  theory  of  the  climatic  or 
meteorologienl  origin  oi*  tlie  plague  liiiled  of  support.  The  theory 
which  ascribed  the  origin  of  tlie  epidemics  to  the  influence  of 
certain  hot  and  dry  winds  or  a  high  humidity  is  also  insufficient. 
Certain  geological  formations  have  been  supposed  to  furnish 
favorable  contUtions  for  ilie  develojiment  of  the  disease.  Facts 
show,  however,  that  the  disease  has  prevailed  epidemically  and 
endemically  in  various  parts  of  the  earth,  and  of  the  most  diverse 
geological  character.  A  certain  elevation  above  sea-level  has 
been  held  to  confer  innnunity,  but  recent  observations  in  India 
show  that  this  befief  is  luifounded,  even  places  at  an  elevation 
of  10,000  feet  above  sea-level  giving  no  security  against  attack. 

There  is,  however,  one  point  upon  which  nearly  all  writers 
who  mention  the  fact  at  all  agree.  This  is  that  batl  htjgienic 
comliUoii.s  are  always  present  where  pliigue  prevails,  Nearly  all 
observers  who  have  left  their  impressions  un  record  mention  the 
accumulation  of  filth  in  the  houses  and  streets,  deficient  removal 
of  excrementitious  and  other  sewage  matters,  crowding  and  im- 
perfect ventilation  of  dwellings  as  causes  favoring  the  develoj)- 
racnt  and  spread  of  the  pestilence.  All  point  out  the  necessity 
of  the  removal  of  these  evils  as  the  most  important  jnopliylactic 
measure  to  Imj  adopted,  and  all  of  them  call  attention  to  the  feet 
that  those  classes  uf  tlie  population  most  exposed  to  these  unfa- 
vorable influences  sufler  most  from  the  violence  of  the  epidemic. 
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The  later  reports  of  the  ('i»iUcmics  in  Persia,  India,  Mesopo- 
tamia, and  Russia  agree  in  asserting  that  notliing  seems  to  have 
promoted  the  epidemic  and  endemic  prevalence  of  the  plague  so 
mucli  as  the  material  wretchedness  of  the  inhahitjxnts  of  tliose 
countries.  In  a  collection  of  papers  on  the  plague,  printed  by 
a  British  Parliamentary  Comminsiou  in  1879,  occur  these  state- 
ments :  "  The  filth  is  everywhere,"  says  Mr.  Rcnnie,  one  of  the 
reporters, — "  in  their  villages,  their  houses,  and  their  persons. 
Their  dwellings  arc  generally  low  and  ill-vt^ntiktcd.  except 
through  their  had  constnution ;  and  the  advantage  of  the 
natives  in  other  parts  of  India,  of  living  in  the  open  air,  is  lost 
to  the  villagers  of  Ghurwul,  from  the  neccssit)'  of  their  crowding 
together  for  nuiUial  warmth  and  shelter  against  tlie  inclemency 
of  the  weather,"  l)r,  Dickson,  reporting  on  the  plague  in  Irak 
Arabi  in  1876,  says:  '*  The  most  palpable  and  evident  of  all  the 
causes  which  predispose  an  individual  to  an  attack  of  plague 
during  an  epidemic  outbreak  is  potwlij.  No  other  malady  shows 
the  influence  of  this  factor  in  so  striking  a  degree ;  so  much  so, 
indeed,  that  Dr.  C'abiadis  styles  the  plague  m\»eria:  mcrhin.  In 
his  experience  (1876-77,  in  Bagdad)  he  found  that  the  poor 
were  seldom  spared,  the  wealthy  hardly  ever  attacked."^ 

The  manner  of  the  transmission  of  the  plague  is  generaUy 
by  prolonged  inlialatinn  of  an  infected  atmosphere.  IIcn<"c,  it 
may  be  termed  an  infectious  disease,  altiiougli  it  is  not  improbable 
that  it  may  be  communicated  by  direct  contact  both  of  jx^rsons 
and  of  foniites.  It  is  pinbably  due  to  a  micro-organism,  although 
no  demonstration  of  the  latter  Las  been  furnished  up  to  the 
present  time. 

These  considemtions  indicate  tlic  measures  of  prevention 
to  be  adopted.  They  consist  of  a  rigid  quarantine  of  jxrsons 
and  foniites,  prompt  and  comph'te  isolation  of  inlected  individuals 
and  localities,  and  destruction  (by  tire)  or  thorougli  disinfection 
by  steam  or  sulphurous-acid  gas  of  all  materials  capable  of  con- 
veying the  virus  of  the  disease. 

'  Ulncb,  op.  ett^  p.  SIQ. 
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THE   SWEATING    SirKNESS. 

This  name  concisely  characterizes  an  epidemic  disease 
which  lor  thi-  firsft  tiyde  api>cared  in  the  city  of  London  and 
other  pjirts  of  En^hmd  in  tiic  autumn  of  1485.  According  to 
Lord  Bacon,'  the  disease  began  about  the  21st  of  September 
and  lasted  until  near  the  end  of  October.  It  broke  out  a  second 
time  in  the  summer  of  1507;  a  third  time  in  July,  1518,  spread- 
ing in  the  course  of  six  months  throujjhout  England.  In  May, 
1529,  the  disease  made  its  apjiearance  agaui  in  the  latter  conntrj-, 
spreading  thence  over  a  great  |mrt  of  the  continent  of  Europe. 
Another  very  malignant  e[)idomic  broke  out  in  the  spring  of 
1541,  lasting  through  the  summer,  and  limited  in  its  ravages  to 
England. 

With  this  last  outbreak,  in  1551,  this  disease  disapjK^ared 
entirely  in  Eiighmd  and  has  not  re-apiKiinxl  there  up  to  the 
present  day.  In  the  beginning  of  the  eighteenth  century,  how- 
ever, a  di.scase  very  similar  in  its  symptoms  and  course  broke  out 
in  Picardy  and  other  districts  of  Northern  France,  lieing  confined 
for  a  number  of  years  to  this  section  of  the  country.  Toward 
the  end  of  the  century  it  spreatl  to  the  south  of  Fraiu-e,  and 
-since  that  lime  has  ap^wared  epidemically  at  intervals,  195  dis- 
tiuct  outbreaks  liaving  lieen  observed  in  the  course  of  168  years, 
from  1718  to  1887.  The  disease  has  freqiu-ntly  apijeartnl  in  Italy 
since  1755,  and  in  various  jwirts  of  Germany  since  1801.  In 
Belgium  it  has  been  observed  at  a  few  places  within  the  present 
century. 

The  disease  appeared  suddenly,  often  at  night-time.  The 
patient  was  attacked  with  iKilpitation  of  the  lieart,  dyspnoea, 
grt'at  anxiety  and  oppression,  and  profuse  jx*rspinitioii.  A 
miliary  eruption  often  appeared  on  the  skin.  In  favorable  cases 
these  symptoms  dimini.shed  in  the  couirsc  of  one  or  two  days,  the 
urinar)^  secretion,  which  had  Itecu  suppressed,  was  restored,  and 
the  perspiration  Ixvame  gradually  less  fr<«.  llccover)-  ensued 
in  from  one  to  two  weeks.     In  grave  cases  there  were,  iu  tlie 

'  Blttonr  of  HeniT  VH. 
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bef^inning  of  the  attack,  violent  hfadarhe,  doliriuin,  convulsions, 
followed  by  a  comatose  coudition,  fioni  which  the  patit.'iits  rarely 
recovered. 

This  disease  is  undoubtedly  of  a  miasniatir,  infectious  nature, 
as  ])rovcd  by  its  rapid  s]»rrad  and  limitiition  to  certain  localities. 
It  appears  most  frequently  in  the  spring  and  summer,  and  is 
nearly  always  observed  in  marshy  or  damp  localities.  Its  spretid 
is  JUvnred  by  a  high  temj)erature  and  humidity.  There  is  no 
a]j[)arent  connection  between  the  outbreaks  of  the  sweating 
sickness  and  overcrowtUng  or  other  insanitary  conditions;  in 
fact,  it  is  stated  by  numerous  ohse'rvers,  both  okland  recent,  that 
children,  the  aged,  and  generally  the  poorer  classes  were  remark- 
ably exempt  from  the  disease.  The  recent  e])idemic  in  France, 
in  18S7,  was  investigated  by  I)r.  Hrounrdel,  Chantemesse.  and 
otlier  ei)idemiolngists,  but  no  trnstwortliy  conclusions  as  to  the 
nature  of  the  disease  have  yet  been  reached. 

Since  the  first  ap|)earancc  of  Asiatic  cholera  in  France,  in 
183'2,  an  apparently  intimate  connection  has  been  observed 
between  the  occurrence  oi"  that  disease  and  outbreaks  of  sweatinj; 
sickness,  A  disease  strongly  resembling  the  sweating  sickness 
has  also  lieen  observed  in  India  in  districts  contiguous  to  places 
where  cholera  was  at  the  time  epidemic' 


SMALL-POX. 

The  earliest  details  conceming  small-pox  are  derived  from 
certain  Chinese  rec^ords,  according  to  which  it  appears  that  this 
disease  was  known  in  China  upward  of  2000  years  ago.  It  was 
also  known  at  a  ver)'  early  period  in  India,  It  is  believed  to 
have  been  introduced  into  Euro|)e  m  the  second  century  by  a 
Roman  army  returning  from  Asia.  It  is  believed  that  the  Em- 
peror Marcus  Aurclius  died  of  small-pox,  which  prevailed  in  his 
army  at  the  time  of  his  death. 

The  first  distinct  references  to  .small-pox  in  medical  literature 
occur  in  the  writings  of  Galen,  in  the  second  century.     Rliazes, 

.  >  Uurruy.  MaOna  qaart.  Med.  Jouni.,  VMO-U.    Quntaa  In  Ulisoli,  (oe.  eft,  p.  O. 


in  the  ninth  centuxy,  wrote  upon  the  dispane,  descxibing  it  ray 
aeeuxaiely. 

The  ahnost  anirersal  saaceptilnlity  to  8iBal]>pox   caosed] 
wide-«pread  derastatiofi  whererer  it  appeared  pre?iottt  to  the 
introduction  of  inaccination.     Tlie  statenKmt  Is  made  that  in 
Ei^liand,  in  the  last  centoiy,  about  one  person  in  every  three 
was  badly  pock-marked.     The  mortaUt}  from  the  disease  «i 
eKceedingly  great,  being,  in  the  latter  half  of  tlie  eighteentlt  | 
oentnrr.  about  3000  per  million  of  inhabitants  annually. 

In  India  the  mortality  from  small-pox  has  been  exceedingly 
great  vrithin  the  bu4  twenty  years.   From  1866  to  1869.  140,00a^ 
persons  died  in  the  Presidencies  of  Bombay  and  Galcutta,  hanng 
a  {Kipulation  of  ai>out  40.000.000;     Sereral  years  later,  from 
1873  to  1876,  700,000  died  from  this  disease. 

Oiina.  Japan,  Cochin  Cliina.  the  islands  of  the  China  Sea, 
and  Corea  are  frequently  ravaged  by  small-pox.  In  the  latter 
coontr}'  nearly  all  the  inhabitants  are  said  to  bear  evidence  of 
an  attack  of  the  disea5ie. 

The  Samoyedcs,  Ostiaks,  and  other  natives  of  Eastern  Siberia 
\ta.ve  frequently  suffered  from  devastating  epidemics.  In  Kamt- 
chatka  the  disease  was  introduced  in  1767,  and  produced 
frightful  ravages.     Many  \illages  were  rompletely  depopulated. 

In  Mexico  small-pox  was  introdue<?d  by  tlie  Sjianiards  in 
1520.  In  a  short  time  it  carried  off  over  3,500,000  of  the 
natives.  In  tlie  Marquesas  Idands  one-fourth  of  the  mhabitanta 
have  fallen  victims  to  the  disease  since  1863. 

It  was  firet  introduced  into  the  Sandwich  Islands  in  1853, 
and  carrieil  off  8  per  cent,  of  the  natives. 

.\ui4mlia,  Tasmania,  New  Zealand,  and  the  Fejee  Archi- 
pelago remain  exempt  to  the  present  day  from  small-jKix.    It  has  i 
several  times  been  carried  to  Australia  by  vessels,  but  has  always] 
been  promptly  diecked  by  the  vigilance  of  the  authorities. 

On  the  Western  llemispliere  small-pox  was  unknown  before 
tlie  arrival  of  the  European  conquerors.  It  has  been  spread  by 
the  whites  or  imiwrted  .\frican  slaves  to  nearly  all  the  Indian 
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tribes  of  both  continents.  When  it  attacks  large  communities 
unprotected  by  previous  outbreaks  of  tlie  disease,  or  by  inocula- 
tion or  vaccination,  its  ravages  are  frightful.  The  mortality  of 
unmodified  small-pox  is  usually  between  30  and  40  \x:r  cent. 

Small-pox  is  a  highly  contagious  and  infectious  disease. 
It  is  prodncfxl  by  actual  contiut,  by  inoculation,  and  by  inhaling 
an  atmosphere  charged  with  the  poison.  In  order  to  cause  an 
outbreak  two  factors  are  necessary ;  first,  a  number  of  individuals 
susceptible  to  this  disease,  and,  second,  the  introduction  into  the 
body,  in  some  manner,  of  the  virus  upon  wliicli  it  depends. 

Small-pox  is  spread  from  (1)  jx-rsons  sick  with  the  disease; 
(2)  others,  not  themselves  sick  or  susceptible,  but  coming  in 
contact  with  the  poison;  (3)  fomites  (cotton,  wool,  etc.),  and  (4) 
the  bodies  of  persons  dead  with  small-pox.  It  is  also  probable 
that  the  air  in  the  immediate  vicinity  of  a  person  sick  with  snuill- 
pox  becomes  charged  with  the  poison  and  able  to  convey  the 
disease.  It  is  at  present  impossible  to  fix  the  distance  to  which 
this  infectiousness  of  the  air  extends,  but  it  does  not  ordinarily 
reach  beyond  the  room  in  wliich  the  patient  is  confined. 

It  is  a  fact  of  common  observation  that  the  darker  races 
are  more  commonly  attacked,  and  the  disease  is  likewise  more 
fatal  among  them.  The  mortality  among  negroes  is  much  larger 
than  among  other  races. 

It  is  a  current  belief  that  small-iwx  is  only  contagious  after 
the  development  of  the  pustules.  This  la  a  lierious  error.  It  is 
probably  contagious  in  all  stages  of  the  dis<?ase:  certainly  as 
early  as  the  first  appearance  of  the  eruption,  and  probably  even 
in  the  stage  of  preliminar)'  fever. 

One  attack  of  small-pox  usually  confers  immunity  from  tlie 
disease  for  life.  This  rule  has  its  exceptions,  however,  which,  if 
not  numerous,  are  yet  not  infrequent.  The  author  has  neon  a 
case  in  which  the  patient  suffered  from  a  third  attack  of  the 
disease. 

The  popular  belief,  that  persons  suffering  from  any  acute 
or  chronic  disease  are  less  liable  to  be  attacked  by  small-pox 
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tlian  those  at  the  time  in  good  liealth,  is  erroneous.  On  the 
contrar)',  the  subjects  of  chronic  disease,  such  as  consumption  or 
dyspepsia,  are  much  more  hable  to  succumb  to  an  attack  of 
small-pox  than  persons  previously  in  j;ood  hcaltli. 

It  is  true,  however,  that  individuals  sufferin<j  from  some 
other  acute  infectious  disease,  like  scarlet  fever,  measles,  typhoid 
fever,'  etc.,  are  generally,  tiiough  not  absolutely,  exempt  from 
an  attack  of  smnU-pox  during  the  time  they  are  sick  with  such 
disease.  But  if  they  are  exposed,  after  recovery,  to  the  small- 
pox infection,  tlieir  liability  to  an  attack  is  as  great  as  in  those 
who  have  not  passed  througli  a  similar  disease.  A  number  of 
cases  have  been  reported  by  Curschmann,'  in  which  infection 
by  small-pox  took  phue  im  the  day  in  which  convalescence  from 
typhoid  fever  was  cstablislied. 

The  author  has  reported  a  case*  in  wliich  the  patient  passed 
through  an  attack  of  ciTsipclas  during  the  incubative  stage  of 
small-pox.  From  all  the  evidence  attsiinablc,  the  incubative  stage 
was  not  prolonged  by  the  intercurrent  erysi^wlas. 

Epidemics  of  smnll-pox  usually  begin  in  the  autumn  or 
winter,  and  lessen  in  violence  as  warmer  weather  approaches. 
The  spread  of  the  disease  is  slow  at  first,  increasing  in  rapidity 
as  the  fori  of  infection  multiply. 

When  the  poison  is  imported  into  a  community  late  in  the 
spring  or  during  the  summer,  tlie  increase  in  the  number  of 
cases  is  excetidingly  gradual  until  colder  weather  sets  in.  If  it 
is  introduced  during  the  winter,  the  disease  .spreads  mucli  more 
rapidly,  but  de<;reases,  and  sometimes  almost  di.sjippeavs,  during 
the  summer.  On  the  return  of  cold  weather,  however,  the  epi- 
demic starts  out  with  a  new  lease  of  activity  and  presents  great 
difficulties  to  its  restriction. 

A  number  of  observers,  among  whom  are  Coze  and  Feltz, 
Lugenbiihl,  Weigert,  Strauss,  Garre.  and  Wolff,  claim  .to  have 
discovered  specific  organisms  in  the  contents  of  variolous  pustules, 
in  the  blood  of  patients  with  the  disease,  and  in  vaccuie  lymph. 

■  Zi«iaM«n'«  Cyclopadla,  vol.  U.  *  MeJIcal  Newl^  J  uly  7,  IIH. 
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Expert  bacteriologists  are,  however,  not  willing  to  accept  the 
evidence  hitherto  funiishcd  as  conclusive. 

Inoculation. — The  prevention  or  restriction  of  such  a  uni- 
versal and  fatal  jK>stilenc('  assinall-pux  is  a  niiittcr  of  the  deepest 
importance.  The  first  attempt  to  limit  its  fatality  dates  from  the 
end  of  the  seventeenth  century.  It  became  generally  knowu  in 
Europe,  about  the  year  1700,  that  the  iuteutional  inoculation  of 
variolous  matter  into  healtliy  individuals  induced  an  attack  of 
the  dis^'ase,  which  generally  ran  tliroiigli  its  various  stages  with 
less  virulence  than  when  the  disease  was  contracted  in  the  usual 
manner.  In  1716  and  1717  two  papers  were  published  hi  the 
"Transactions  of  the  Royal  Society  of  England"  giving  an  ac- 
count of  tlie  process  of  inoculation.  The  attention  of  the  public 
was  especially  directed  to  the  matter,  howe\er,  by  the  famous 
letter  of  Lady  Mary  Wortley  Montagu,  dated  Aprill,  1717.  This 
letter  is  as  follows':  "Apropos  of  distempers,  I  am  going  to  tell 
you  a  thing  that  will  make  you  wi.sh  yourself  here.  The  small- 
pox, so  fatal  and  so  general  amongst  «s,  is  here  entirely  harm- 
less by  the  invention  of  ini/ra/tmij,  whirh  is  the  term  they  give 
it.  There  is  a  set  of  old  women  who  make  it  their  business  to 
perform  the  operation  every  autumn,  in  the  month  of  September, 
when  the  gr«it  heat  is  abattxl.  People  send  to  one  another  to 
know  if  any  of  their  family  has  a  nund  to  have  tlie  small-pox ; 
they  make  parties  for  tliis  purpose,  and  when  they  are  met — 
commonly  fifteen  or  sixteen  together — the  old  woman  comes 
with  a  nut-shell  full  af  the  matter  of  the  best  sort  of  small-pox, 
and  asks  what  veins  you  please  to  liave  opened.  She  immediately 
rips  open  that  you  offer  to  her  with  a  large  needle — which  gives 
you  no  more  pain  than  a  common  scnitch — and  puts  into  the 
vein  as  much  matter  as  can  lie  upon  the  head  of  her  needle, 
and  after  that  binds  up  the  little  wound  with  a  hollo^v  bit  of 
shell ;  and  in  this  manner  opens  four  or  five  veins.  The  Grecians 
have  commonly  the  suijerstition  of  oiienhig  one  in  the  middle 
of  the  forehead,  one  m  each  arm,  and  one  on  the  breast,  to  make 

'  Tbe  letter  Is  xlilieesed  to  Mra.  a.  C.  (SanUi  CbiawoU]. 
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the  sign  of  the  cross ;  but  this  has  a  very  ill  effect,  all  these 
wounds  leaving  little  scars,  and  is  not  done  by  those  that  are 
not  su|)erstitiou8,  who  choose  to  have  tliem  in  the  leg  or  that 
part  of  the  arm  that  is  concealed.  Tlie  children  or  young  pa- 
tients pluy  tuij;ethL'r  all  the  rest  of  the  day,  and  are  in  |>erfect 
health  until  the  eighth.  Tlien  the  fever  begins  to  seize  them,  and 
they  keep  their  beds  two  days,  very  seldom  three.  They  have 
rar(>ly  above  twenty  or  thirty  in  their  faces,  which  never  mark ; 
and  in  eight  days'  time  they  are  as  well  as  before  their  illness. 
Wliere  they  are  wounded  there  remain  running  sores  during 
the  distemper,  which  I  don't  doubt  is  a  great  relief  to  it.  Every 
year  thousands  undergo  this  operation ;  and  the  French  ambas- 
sador says  pleasantly :  'They  take  the  small-pox  here  by  way  of 
diversion,  as  they  take  tlie  waters  in  other  countries.'  There  is 
no  example  of  any  one  that  has  died  in  it,  and  you  may  believe 
that  1  am  well  satisfied  of  the  safety  of  the  experiment,  since  I 
intend  to  try  it  on  my  dear  little  son. 

"  I  am  patriot  enougli  to  take  pains  to  bring  this  usefid 
invention  into  fctsliion  in  England ;  and  I  sliould  not  fail  to 
write  to  some  of  our  doctors  xery  particularly  about  it,  if  I  knew 
any  of  them  that  1  thought  had  virtue  enough  to  destroy  such  a 
cor»siderable  branch  of  tlieir  revenue  for  the  good  of  mankind. 
But  that  distemper  is  too  beneficial  to  them  not  to  expose  to  all 
their  resentment  the  hardy  wight  that  should  undertake  to  put 
uu  end  to  it.  Perhaps,  if  I  live  to  return,  I  may,  however,  have 
courage  to  war  witli  them." 

Soon  after  the  date  of  this  letter  the  writer's  son  was 
inoculated  in  Turkey,  and  four  years  later  her  daughter  also, 
being  the  first  subject  inoculated  in  England.  The  practice 
wjon  became  popular,  but  sevemi  fatal  cases  among  prominentJ 
families  brought  it  into  disrepute,  and  for  about  twenty  years' 
very  few  inoculations  were  made  in  England.  It  was  revived 
about  the  middle  of  the  century  by  the  founding  of  a  small-pox 
and  inocidation  hospital  in  London.  This  continued  in  opera- 
tion until  1822.    The  recordsof  this  institution  showed  that  only 
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three  in  a  thousand  died  of  the  disease  thus  communicated.  The 
practice  has  now  fallen  into  desuetude,  being  sujxirseded  by  vac- 
cination and  prohibited  by  law  in  England. 

Inoculation  was  introduced  into  this  country  in  1721  by 
Dr.  Zftbdiel  Eoylston,  of  Boston,  who  Ixad  his  attention  directed 
to  the  practice  by  C^otton  Mather,  the  eminent  divine,'  During 
1721  and  1722,  286  persons  were  inoculated  by  Boylstou  and 
others  in  Massachusetts,  and  6  died.  These  fatal  results  ren- 
dered the  practice  unpopular,  and  at  one  time  the  inoculation 
hospital  in  Eostou  was  closed  by  order  of  the  Legislature. 
Toward  the  end  of  the  century  an  inoculating  hospital  was  again 
opened  in  that  city. 

Early  in  the  eighteenth  century  inoculation  was  extensively 
practiced  by  Dr.  Adam  Thomson,  of  Maryland,  who  was  instru- 
mental in  spreading  a  knowledge  of  the  practice  throughout 
tlie  Middle  States.* 

In  China  and  India,  and  perhaps  other  eastern  countries, 
inoculation  was  practiced  at  a  very  early  period. 

The  inoculation  of  variolous  matter,  although  it  mitigat^^d 
to  a  very  great  degree  the  attack  of  small-pox  following,  had 
one  very  serious  objection,  aside  from  the  small  death-rate  wliich 
was  a  direct  consequence  of  it.  This  was  the  fact  that  inocula- 
tion always  ]m)durcd  small-pox,  and  thus  assisted  in  pro[>agiLting 
the  disease;  for,  however  mild  the  induced  disease  might  be,  the 
inoculated  individual  was  liable  to  communicate  small-pox  to 
others  hi  the  most  virulent  form.  Hence,  nothing  sliort  of  uni- 
verwil  inoculation,  which  was  muniffstly  im]n-acticable,  would 
succeed  in  reducing  the  danger  from  the  disease. 

Vaccination. — It  had  been  noticed  at  various  times  that  a 
pustular  disease  which  sometimes  appears  on  the  udders  of  cows, 
callctl  cow-pox,  had  not  infrequently  been  transmitted  to  the 
hands  of  the  dairy-maids  and  others  having  much  to  do  with 


'Dr.  John  R.  Q,uiii.in  (Md.  Med.  Joiirn.,  June 3» .iml  90,  Ifi83)  belleTCS  tlic  rlalm  of  Dr. 
Boylstnn  to  l>«  the  tlrHt  Amrrifan  Inooiilalnr  "pen  U>  <|tii'*tlo?i,  The  eviilcnoj  presptited  b,  how- 
OYcr,  iniudlcicnt  t<»  diaetetlit  tlip  clniiuof  the  Unsloii  ]il>}Bk'l»n. 

*See  Vtalnan,  loe.  eU,  |).  lit. 
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COWS.  In  course  of  time  it  was  also  noticed  that  persons  who 
had  been  thus  attacked  never  suffered  from  smalt-pox.  This 
protective  power  of  cow-pox  was  known  as  early  as  1713,  and 
in  1774  Benjamin  Jesty,  a  Gloucestershire  farmer,  |>erformed 
vaccination  for  the  first  time  on  record,  hioculatuig  liis  wife  and 
two  sons  with  cow-pox  matter  as  a  protection  against  sraall-pox. 

It  is  stated  that  when  it  became  known  that  Jesty  had 
vaccinated  his  wife  and  sons,  "his  friends  and  neighbors,  who 
had  liitherto  looked  upon  liim  with  resiiect,  on  account  of  liis 
suiK-rior  intelligence  and  honorable  character,  began  to  regard 
him  as  an  inhuman  brute,  who  could  dare  to  practice  experi- 
ments upon  his  family,  the  sequel  of  which  would  be,  as  they 
thought,  tlieir  metamorpliosisinto  horned  beasts.  Consequently 
the  worthy  farmer  was  hooted  at,  reviled,  and  pelted  whenever 
he  attended  the  markets  in  his  neighborhood."' 

In  1791  a  school-teacher  in  Holstein  also  inoculated  three 
boys  with  the  matter  of  cow-pox,  but  nothing  is  known  of  the 
subseqntuit  history  of  these  cases. 

Although  the  above  facts  are  clearly  established,  it  is  to 
Edward  Jenner,  a  modest  country  doctor  of  Berkeley,  in  the 
county  of  Gloucester,  England,  that  the  merit  of  demonstrat- 
ing the  protective  power  of  cow-pox  against  small-pox,  and  of 
diffusing  a  knowledge  of  this  fact,  is  due.  Jenner  had  liis  atten- 
tion directed  to  the  asserted  protection  conferred  by  cow-pox 
during  the  period  of  his  a[)prenticesliip.  After  a  residence  in 
London  as  a  pupil  of  John  Hunter,  he  returned  to  the  country 
to  practice  his  profession.  About  the  year  177(i  he  began 
studyhtg  the  question,  and  gathering  evidence  of  the  protection 
afforded  against  small-pox  by  the  accidental  inoculation  of  cow- 
pox  virus.  For  twenty  years  he  studied  the  8ul>jrct,  imtiently 
awaiting  an  o])porti»nity  to  put  his  belief  to  the  test  of  experi- 
ment. On  the  14tli  of  May,  1796,  he  made  liis  first  vaccination 
on  a  boy  named  James  Phipps.  Six  weeks  later  he  inoculated 
this  boy  with  variolous  matter,  but  without  success,  no  small- 

*  Loa4oa  lABMt.  September  13,  Utt. 
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l>ox  resulting.  Two  years  later  he  published  his  pamphlet, 
.'iititled  "An  Inquiry  into  the  ('tiuscs  and  Efiects  of  the  Variola 
\'iuclnae,  etc.,"  in  wlrich  he  detailed  his  observations  and  exj>eri- 
nients.  This  publication  produced  a  great  sensation  in  the 
nii-dicrtl  >\'oild,  and,  although  much  opposition  was  at  first 
manifested  toward  his  views,  he  soon  gained  many  adherents. 

Vaccination,  as  the  o^ieration  for  the  inocidation  of  cow-pox 
virus  is  termed,  was  rapidly  introduced  into  all  civilized  countries, 
and  soon  demonstrated  its  good  efiects  by  greatly  restricting  the 
prevalence  of  small-pox.  It  is  generally  believed  that  the  first 
one  to  practice  vaccination  in  this  country  was  Dr,  Uenjamin 
Waterhouse,  of  Boston,  in  the  summer  of  1800;  but  Dr.  John 
R.  Qaiiian  has  recently  sliown '  that  vaccination  was  introduced 
into  Maryland,  by  Dr.  John  Crawford  antl  Dr.  James  Smith,  at 
least  as  early  as  the  date  generally  assigned  for  its  introduction 
into  Massachusetts. 

It  was  believed  by  Dr.  Jenner,  and  was  afterward  conclu- 
sively sliown  by  a  number  of  distinguished  experimenters,  that 
vaccinia,  as  the  disease  produced  by  cow-pox  inoculation  was 
called,  was  merely  a  modifiration  of  small-pox  as  it  existed  in 
tlie  cow.  Small-pox  virus,  when  inoculated  upon  the  cow, 
produced  cow-pox;  but  the  latter,  re-inricnlated  upon  man, 
produceil  cow-pox  (vaccinia),  and  not  small-pox.  Shre[i-]iock 
and  horse-pock,  or  "grease,"  are  probably  merely  modifications 
of  the  disease  produced  by  inoculating  small-pox  into  those 
animals. 

When  cow-pox  virus  is  successfully  inoculated  into  the 
human  system — that  is,  when  a  person  is  successfully  vaccinated 
— the  following  local  and  general  symptoms  are  observed : — 

In  the  case  of  a  primary  vaccination,  i.e.,  where  the 
individual  has  not  been  ]»rcviously  vaccinated  or  attjicked  by 
small-pox,  the  point  where  the  vaccination  is  made  shows  no 
particular  change  for  the  first  two  days.  If  the  vaccination  is 
successful,  a  small,  reddish  papule  appears  by  the  third  day, 

•  Uoiiiaii.  toe.  eit,  pp.  UB,  UU. 
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whicli,  by  the  fifth  or  sixth  day,  has  become  a  distinct  vesicle  of 
a  bhiish-nhite  color,  with  a  raised  ed^c  and  a  peculiar,  central, 
cup-like  depression  called  the  umbilication.  By  the  eighth  day 
this  vesicle  has  become  phinip,  round,  and  poarl-colored,  the 
contntl  umliilication  being-  still  more  marked.  At  this  time  a 
red,  intlained  circle,  called  the  areola,  appears,  surrounding  the 
vesicle  and  extending  usually  in  a  radius  of  from  ^  to  2  inches 
when  fully  developed.  This  inflammatory  ring  is  usuiUly  pretty 
firm,  and  there  is  more  or  less  general  fevt-r  and  orten  enlarge- 
ment and  tenderness  of  the  axillary  glands.  After  the  tenth 
day  the  areola  begins  to  fade,  and  the  contents  of  the  vesicle 
dry  into  a  hard,  brownish  crust  or  scab,  wliich  falls  off  between 
the  twentieth  and  twenty-fourth  days,  leaving  a  punctated  scar, 
which  gradually  becomes  white. 

When  the  vaccinia  has  passed  through  all  of  these  8tages,1 
especially  if  the  vesicle  filled  with  pearly  lymph,  and  the  areola 
have  been  well  developed,  the  vaccination  may  be  considered  a 
success,  and  the  individual  proterted  against  small-pox  for  a 
number  of  years,  if  not  for  life.  Recently  tlie  doctrine  has  been 
strongly  advocated  that  vaccination  is  not  absolutely  protective 
until  a  subsequent  inoculation  of  vaccine  fails  to  "  take." 
According  to  this  view,  vaccination  should  be  re]«?ated  until  it 
fails  any  longer  to  exhibit  any  locsil  reaction.  When  this  has 
been  attained  the  individual  may  be  considered  absolutely 
protected  for  life.  Theoretically,  this  view  has  much  in  its 
favor,  but  there  is,  as  yet,  not  sufficient  evidence  to  establish  it 
as  a  law. 

It  may  be  stated  as  an  cstabhshed  fact  that  vaccination, 
althouglj  carefully  performed  and  successful,  does  not  confer 
absolute  immunity  from  small-pox  for  lifp.  The  protective 
power  seems  to  wear  out  aller  a  tim'^  and  the  individual  then 
again  becomes  susceptible  to  small-pox.  An  attack  of  small- 
pox in  a  vaccinated  individual  is,  however,  nearly  always  much 
milder  than  where  there  had  been  no  vaccination.  There  is  no 
fact  in  the  entire  range  of  medicine  better  cstabhshed  than  thia : 
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that  small-pox  in  vaccinated  i}ersons  is  a  much  less  dangerous 
disease  than  typhoid  lever,  while  in  unvaccinated  cashes  the 
mortiility  ranges  from  30  to  40  per  cent.  An  approximate 
guide  to  the  beneficent  influence  of  vaccination  upon  the 
mortality  from  small-pox  is  furnished  by  a  table  in  .Seatou's 
report  on  vaccination.  Ik'lbre  the  introduction  of  vaccination 
the  mortality  from  small-pox,  per  million  of  inhabittiuts  of  Eng- 
land, was  nearly  3000  per  year.  Alter  the  introduction  of  vac- 
cination the  mortality  was  reduc(?d  to  310  per  million  per  year. 

The  most  remarkable  and  convincing  statistical  (evidence 
on  the  question  is  given  by  Drs.  Seaton  and  Buclianan,  of 
England.  During  the  small-pox  epidemic  in  London,  in  1863, 
they  examhied  over  50,(H)0  school-children,  and  found  among 
every  thousand  without  evidence  of  vacchiation  360  with  scars 
of  small-pox,  while  of  every  thousand  presenting  some  evidence 
of  vaccination  only  1.78  had  any  such  traces  of  small-pox  to 
exhibit.'  The  reliability  of  general  mortality  st<itistics  may  be 
called  in  question — in  some  cases,  with  justice ;  but  the  signifi- 
cance of  these  figures  cannot  be  evaded. 

The  upper  and  outer  surface  of  the  arm  is  usiially  chosen 
as  the  point  where  the  virus  is  inserted,  although  any  part  of 
the  body  which  can  he  protected  against  friction,  or  other 
mechanical  irritation,  may  be  selected.  The  method  varies 
slightly  in  the  hands  of  different  vaccinators.  The  two  methods 
most  frequently  in  use  are  scarification  and  erasion.  The 
former  method  has  the  indorsement  of  Mr.  Seaton,  the  high 
English  autliority.  The  method  of  erasion — scraping  off  the 
epidermis  until  the  papillary  layer  of  the  skin  is  laid  bare — is 
now  most  frequently  used  in  this  country.  The  best  instrument 
to  use  is  a  clean  thumb-lancet ;  in  default  of  this,  an  ordinary 
sewing-needle  answers  well.  Where  animal  vaccine  is  used, 
the  i^■ory  slip  or  sharpened  quill  may  also  be  used  with  satis- 
faction to  make  the  scarification  or  erasion.  Whatever  instru- 
ment is  used,  it  should  always  be  kept  perfectly  clean. 


*  Beaton,  "  VftociiMtlon,"  In  R«ynold«'6  Syttctn  of  Medicine,  toL  1,  p.  301.    Second  edition. 
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A  point  of  vital  iinpovtnuct'  is  tlmt  which  relates  to  the 
projK-r  age  at  which  cliilihTii  should  be  vaccinated.  Ordinarily, 
vaccination  should  he  jn'ifornied  witltin  th(r  first  six  months  of 
life.  In  time  of  danger  from  a  tiircatcued,  or  in  the  presence 
of  an  actual,  epidemic^,  infants  may  be  vaccinated  when  only  1 
day  old. 

In  order  to  secure  i^rmanent  protection  against  small-pox, 
revaccination  should  lie  performed  after  a  certain  interval. 
Some  place  the  period  at  which  this  second  vaccination  should 
be  done  at  five  years,  while  others  allow  a  longer  interval — 
seven,  eight,  or  ten  years.  The  law  of  Prussia  is  that  every 
child  that  has  not  already  had  small-jiox  must  he  vaccinated 
within  the  first  year  of  its  life,  and  every  pupil  in  a  public  or 
private  institution  is  to  be  revaccinated  during  the  year  iii 
which  his  of  her  twelfth  birthday  occurs. 

This  law  was  passed  in  1874.  Prior  to  tin's  lime  the 
mortality  from  small- j)ox  was  15  to  20  per  100,000  of  the 
population.  Since  the  law  was  enacted  the  small-pox  mortality 
has  varied  from  0.3  to  3.6  per  10(),()(M).  Not  a  single  death 
from  sraall.|)ox  occurred  in  the  German  army  between  1874 
and  1882.' 

A  revaccination,  even  if  successful,  seldom  passes  through 
all  the  ty[)ical  stages  of  a  primary  vaccination.  The  vesicle 
rarely  becomes  .so  fiUl  and  plump,  and  is  more  frequently  flat 
and  irregular  in  outline.  SwelHng  of  tlie  axillary  glands  and 
other  comphcations  also  seem  to  he  more  frequent  than  in  cases 
where  the  vaccination  is  done  for  the  first  time. 

The  question  whether  the  lymj>h  direct  from  the  cow  or 
humani7,ed  lymph  is  the  more  efficient  has  caused  much  dis- 
cii.ssion.  The  objtrtions  urged  against  tlie  u«'  of  humanized 
virus  are:  first,  tliat  its  protective  [)ower  has  become  diminished 
by  transmission  through  many  generations:  second,  tliat  it  is 
liable  to  transmit  other  diseases,  such  as  syphilis,  tuberculosis, 
scrofula,  etc.;  third,  that  it  is  frequently  difficult  to  obtain  ia 

•  VMOieb,  MUitar-Medteia,  p.  WL 
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siifRcient  quantities  in  an  cnnngonc^y,  such  as  an  actual  or 
threattnied  epitlf^mic. 

Tlie  first  objection  is  disproved  by  the  testimony  of  many 
of  the  most  distiufj^uislicd  mcihcal  men  in  Europe  and  this 
country.  Humanized  vaccine  virus,  when  properly  inoculated, 
st^cms  to  be  as  conipletel)'  protective  against  small-])ox  as  that 
taken  direct  from  the  animal.  Among  its  advantages  are,  that 
it  "  takes  "  more  readily  and  runs  through  its  stages  of  develop 
nient  in  a  shorter  time,  and  that  it  will  retain  its  active  ])rojM:'r- 
tics  for  a  greater  length  of  time  than  animal  virus.  The 
physician  can  usually  control  the  source  whence  he  obtains  it. 
lie  can  watch  over  the  subject  that  furnishes  it  and  reject  that 
which  is  suspicious.  With  hiunaiiized  lympli  collecteti  by  the 
physician  himself  there  can  be  no  doubt  as  to  its  purity  or  age; 
with  animal  lymph  furnished  by  the  cultivators  of  that  article 
there  can  be  no  certainty  about  either  of  these  important  point.s. 

That  syphilis  has  Ijeen  inoculated  witli  humanized  virus 
can  no  longer  be  open  to  doubt,  The  recent  experiment  of 
Dr.  Cory,  of  England,  has  settled  this  question  dt-tinitely.  With 
care,  however,  this  sad  accident  can  easily  be  avoided,  and  the 
fact  tliat  syphilis  has  been  so  rarely  transmitted  by  vaccination 
is  sufficient  evidence  that  the  danger  of  such  infection  is  not 
very  great. 

The  most  serious  objection  against  the  exclusive  use  of 
humanized  lympli  is,  that  in  grave  emergencies,  such  as  a 
rapiiilv-sprcading  ('[ndcmic  of  small-pox,  it  is  difficult  to  obtain 
a  suffiru'ut  supply  of  the  lymph. 

Humanized  virus  is  inoculated,  either  in  the  fresh  state, 
*./".,  the  lymph  is  taken  from  the  vesicle  on  the  seventh  day  and 
inocidated  directly  into  the  arms  of  other  individuals,  or  else  the 
vesicle  is  allowed  to  drv  into  a  crust,  with  which  a  thin  paste  is 
made  by  moistening  with  water  at  the  time  of  vaccination.  The 
readiest  way  of  using  the  crust  is  to  crush  a  small  fmgmeut 
Ix'tween  two  sniiill  squares  of  glass,  then  moistening  it  with  a 
drop  of  warm  (not  hot)  water,  and  smearing  it  on  the  spot 
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where  the  vaccination  is  to  he  made.  Witii  the  lancet  a 
number  of  cross-scarifications  are  then  made,  and  the  >iru8  well 
rubbed  in.  Only  so  much  of  the  crust  should  be  moistened  as 
will  be  used  at  the  time.  Part  it-alar  care  must  be  taken  not  to 
use  Siiliva  for  moistening  the  crust.  Aside  from  being  unclean, 
there  is  danger  of  producing  blood-poisoning  by  inoculating 
certain  of  the  oral  secretions.* 

Animal  virus  is  obtained  by  inoculating  a  calf  or  heifer 
with  virus,  cither  derived  from  a  case  of  small-pox,  from  another 
case  of  cow-pox,  or  by  ro-inoculuting  humanized  vaccine  virus 
into  the  animal.  The  vesicles  are  opened  on  the  seventh  day, 
and  ivory  points  or  the  ends  of  quills  coated  with  the  lymph 
and  dried  with  a  gentle  licat. 

In  vacciuiiting  with  unimal  virus,  the  quill  or  ivory  point 
is  first  moistened  with  a  drop  of  water  to  soften  the  adhering 
lymph ;  the  scarification  or  abrasion  of  the  skin  is  then  made 
mth  the  lancet,  and  the  virus  rubbed  well  into  the  scarified 
spot. 

In  using  animal  virus  the  successive  stages  of  development 
are  usiially  one  or  two  days  later  than  when  lurmanized  virus 
is  used.  In  the  former  case  the  areola  is  rarely  developed 
before  the  ninth  day. 

Certain  cotnplications  are  likely  to  occur  in  the  course  of 
the  vaccinia,  of  which  the  student  should  be  aware. 

Wlien  the  areola  appears  there  is  usually  more  or  less 
fever.  Somttimrs  the  constitutional  manifestations  are  de- 
cidedly marked,  fever  of  a  high  grade  bring  not  rnicomraon. 
In  addition  to  the  glandular  enlargemetst  and  tenderness,  an 
outbreak  of  roseola  sometimes  comes  on  about  the  ninth  or 
tenth  day.  This  eruption  may  be  mistaken  for  scarlet  fever, 
but  if  it  is  remem bored  that  two  infectious  diseases  rarely  co- 
exist in  one  individual  during  their  full  development  this  error 
will  be  avoided. 

Erysipelas  involving  the  entire  arm  is  sometimes  observed 

*  8««  8tem)>CTK  mmI  MAirnin,  Bftcteria,  p,  tSS.    Second  ediUon. 
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as  a  complication  of  raocination.  This,  in  nearly  every  case, 
depends  upon  some  depraTcment  of  the  patient's  constitution, 
innutrition,  bad  sanitary  surroundings,  or,  perhaps,  more  fre- 
quently, chronic  alcoholism.  Individuals  who  are  habitually 
intemperate  in  the  indulgence  of  alcoholic  hquors  are  espe- 
cially unfavorable  subjects  for  vaccination.  The  results  are, 
fortunately,  rarely  serious  to  the  patient. 

Another  inconvenient  comphcation  of  vaccination  is  the 
L  formation  of  a  deep,  ill-looking,  sloughing  ulcer  at  the  >-acci- 
nated  point.  This  lias  been,  in  the  author's  experienrc,  a  much 
more  frequent  concomitant  when  animal  virus  has  been  used  than 
when  humanized  virus  was  resorted  to.  It  should  Xte  borne  in 
mind  that  a  veiy  sore  arm,  esjierially  if  followed  by  the  formation 
of  an  ulcer  or  gangrenous  sore,  may  not  be  protective  against 
wnall-pox.  Such  a  patient  should  not  be  considered  projjerly 
vaccinated,  and  must  be  revaccinated  as  soon  as  he  recovers,  or 
immediately  if  there  is  any  danger  of  small-pox  infection. 

Children  with  eczematous  eruptions,  however,  localized 
upon  any  portion  of  the  body,  should  not  be  vaccinated  until 
the  eruption  is  first  cured,  except  in  times  of  danger  from 
psmall-pox.  The  eczema  will  be  almost  certainly  rendered  worse 
in  consequence  of  the  general  hyperajmia  accompanying  the 
febrile  reaction,  and  the  pliysician  who  performs  the  vaccination 
will  be  blamed  for  causing  the  skin  disease. 

The  author  has  placed  on  record'  two  cases  of  general 
[psoriasis  following  vaccination,  and  other  cases  have  been  shice 
reported.  Urticaria  and  exudative  erythema  have  also  been 
repeatedly  observed. 

As  before  stated,  s}'philu>  may  l)e  communicated  to  the 
vaccinee  by  vaccine  virus  obtained  from  a  .sypliilitic  subject,  but 
this  accident  is  infrequent.  There  can  Im*  little  doubt  that  some 
of  the  cases  reported  as  "  vaccinal  fiypliiiis  "  are  cases  of  tardy 
hcreditar)-  syphilis,  liglited  up  by  the  general  systemic  disturb- 
ance following  vaccination. 

>  Journal  (.'utoacoo*  wid  Vmoiu  IMaaaoea,  voL  1,  Mo.  1,  p.  U. 
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Next  in  importanrc  to  varcinatioii  in  the  prophvlaxis  of 
small-pox  is  prompt  isolation  of  the  sick.  No  one  but  the 
medical  and  other  attendants  of  the  sick  shonld  be  allowed  to 
come  in  contact  with  tliem.  All  attendants  and  other  persons 
exposed  to  the  ini'ectiou  should,  oi'  course,  be  promptly  vacci- 
nated, unless  this  has  been  successt'ully  dune  within  the  ]>revion8 
year  or  two.  Disin lection  of  all  discharges  from  the  patient  and 
of  the  room  and  its  contents,  after  the  iiatient  has  recovered  or 
died,  must  be  practiced.  The  b(>i>t  disinfectants  in  smuU-pox  are 
bichloride  of  mercury,  free  chlorine,  and  sulphurous  acid. 

When  it  is  learned  that  a  person  has  small-pox.  if  lie  is  not 
removed  to  a  si>ecial  hospital,  a  room  slionld  be  ])repared  for  liis 
occupancy.  The  carpets  should  be  taken  up  and  the  floor  kept 
clean.  Window-curtains  and  unnecessary  furniture  and  drapery 
should  be  removed  from  the  room.  After  recoveiy  of  the 
patient  the  bed-clothing  must  be  thoroughly  disinfected  with 
steam  or  suljihurous  acitl.  or  destroyed  by  fire.  The  individual 
himself  should  not  be  allowed  to  mingle  with  hesdtliy  persons 
until  all  danger  o(  iafectinn  is  passed  and  the  surface  of  his 
body  has  been  thorouifhlv  disinfected. 

At  a  recent  conference  of  sanitary  officials  in  tlie  city  of 
Chicago  (Mny,  1894)  the  following  propositions  were  adopted. 
They  re|)resent  the  most  advanced  conclusions  of  competent 
authority  upon  the  most  practical  means  of  limiting  the  spread 
of  small-pox: — 

''■  1.  The  city  shotdd  be  divided  into  districts  containing 
not  more  than  lO,(KUt  i)eoph'. 

'•  2.  Each  district  should  be  placed  under  the  supervision 
of  a  comjx.'tent  medical  ins[>cctor  with  necessary  assistants  to 
(ft)  make  a  house-to-house  inspection  ;  (6)  to  successfully  vacci- 
nate, within  the  shortest  possildc  tinn*.  all  persons  who  have  not 
been  vaccinated  during  the  outbreak,  and  that  the  tirst  vaccina- 
tion be  within  seven  days ;  (c)  to  projierly  disinfect  all  houses 
and  tlieir  contents  where  small-pox  occurs. 

"  3.  NiTcssary  means  and  appliances  for  efficient  disiiifec- 
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tion  of  mutcrials.  premises,  etc.,  sliould  be  provided  as  the 
exigencies  of  eticli  district  may  require. 

"  4.  Eadi  case  of  sraall-pox  should  he  immediately  removed 
to  a  suitably  constructed  aiul  properly  equipix'd  and  officered 
isolation  hospital. 

"  5.  Except  in  extreme  cold  weather,  hospital  tents,  as 
prescribed  in  the  United  States  Army  llcg^ulations,  floored  and 
wanned,  are  preferaljle  to  the  average  hospiUvl  or  private  dwell- 
ing, and  increase  tlic  clianccs  of  recovery  of  the  patients.  Cases 
of  small-pox  nc'CL'ssiirily  deUiined  in  tiioir  own  liomes  should,  with 
their  attendants,  be  rigidly  isolated  liuving  the  period  of  danger, 
and  physicians  visiting  such  patients  prolcssionally  shall  be  sub- 
ject to  such  regulations  as  may  be  prescribed  by  the  Iocm.1  health 
officer. 

"  6.  Persons  exposed  to  small-pox  contagion  should  be 
immediately  vaccinated  or  revaccinatcd,  and  kept  under  observa- 
tion for  not  less  than  fourteen  days  from  time  of  last  exposure. 

"7.  It  is  the  sense  of  this  conference  that  wliere  such 
measures  are  all  enforced  it  will  not  be  necessary  for  neighbor- 
ing cities  and  states  to  exclude  all  persons  who  (;ome  from  such 
city  who  are  not  protected  against  .small-pox  by  vaccination,  and 
to  require  disinfection  of  all  baggage  and  merchandise  capable 
of  conveying  small-pox  infection." 

ASIATIC   CHOLERA. 

A  disease  which  causes  the  ileath  of  three-fourths  of  a 
million  of  human  beings  where  it  is  endemic  within  the  space 
of  tive  years,  and  which  makes  periodical  excursions,  spreading 
over  nearly  the  entire  inhabited  globe  with  destructive  violence, 
must  surely  command  the  interested  attention  of  every  intelli- 
grut  person.  Asiatic  cholera  is  endemic  in  India,  where  it 
]>robabIy  originated  centuries  ago.  Some  authors  claim  to  have 
found  satisfactory  evidence  of  its  existence  in  the  writings  of  the 
classical  authors  of  India  and  Greece  at  a  period  as  early  as  the 
second  century  of  the  Christian  era.  The  evidence  is,  however, 
not  beyond  question.     In  the  sixteenth  and  seventeenth  cen- 
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turips  European  travelers  in  the  East  gave  ]>rett)'  exact  accounts 
of  the  disease.  One  of  the  most  definite  of  these  was  given  by 
Gaspar  Correa,  an  officer  in  Vasco  da  Gama's  ex])edition  to 
Calicut.  Me  states  that  Zaniorin,  the  chief  of  Calicut,  lost 
2tJ,0()U  of  hi.s  troops  by  tlje  disease.  A  still  more  definite  and 
the  first  trustworthy  accoimt  is  that  of  Sonuerat,  a  French  trav- 
eler. He  describes  a  pestilence  having  all  the  characters  now 
recognized  as  belonging  to  Asiatic  cholera,  which  prevailed  in 
the  neighborhood  of  Pondichorry  and  the  Coroniandel  coast  in 
1768  and  HGi),  an<l  which  carriotl  oft"  60,000  of  those  attacke<l 
by  it  within  a  year.  Dr.  Macpherson,  in  his  "  History  of  Cholera," 
gives  niunerous  references  which  indisputably  establish  the  en- 
demic existence  of  the  disease  m  India  anterior  to  the  present 
century. 

Being  endemically  prevalent  over  a  greater  or  less  area  of 
India  for  many  years,  cholera  finally,  in  1817,  crossed  the 
boundaries  of  that  country,  and,  advancing  in  a  southeasterly 
direction,  invaded  Ceylon  and  the  Sunda  Islands  in  1818.  In  a 
westerly  direction  the  disease  was  carried  to  the  islands  of 
Mauritius  and  Reunion,  and  reached  the  Africjin  coast  in  1820. 
During  this  year  it  also  traveled  northeasterly,  devastating  the 
Chinese  Empire  for  the  two  following  years,  reaching  Nagasaki, 
in  Japan,  in  1822. 

In  1821  the  disease  spread  from  India  in  a  westerly  direc- 
tion, extending  along  the  east  coast  of  Arabia  to  the  border  of 
Mesopotamia  and  Persia.  In  the  spring  of  1822  it  Ix^gan  with 
renewed  violence,  following  the  river  Tigris  to  Kurdistan,  and, 
extending  farther  in  a  westerly  direction,  reached  the  Mediter- 
ranean coast  of  Syria.  In  the  following  year,  1823,  it  extended 
from  Persia  into  Asiatic  Kussia,  reaching  Astmchan  on  the 
European  border  in  Septemlx'r,  but  dying  out  nearly  ever)'- 
where  beyond  the  borders  of  India  during  the  ensuing  winter. 

In  1826  cholera  again  advanced  from  India,  reaching 
Orenburg  in  llussia  in  182J),  and  in  the  following  winter 
appeared  in  St,  Petersburg.     Extending  to  the  north  and  south. 
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it  invaded  F'inland  and  Poland  the  same  year.  From  Persia  the 
disease  sjuead  to  Kj^j'pt  aiul  Palestine  in  1830—31. 

From  Russia  tlie  jjcstilence  invaded  Germany  in  1831, 
I>assing  thence  in  1832  into  France,  the  British  Isles,  Belgium, 
the  Netherlands,  Norway,  and  Sweden.  In  the  latter  year 
cholera  crossed  the  Atlantic  Ocean  for  the  first  time,  being  car- 
ried to  Canada  by  emigrants  from  Ireland,  and  spreading  thence 
to  the  United  States  by  way  of  Detroit.  In  the  same  year  it 
was  imported  into  New  York  by  emigrants,  and  rapidly  spread 
along  the  Atlantic  coast.  Dnring  the  winter  of  1832  it  appeared 
at  New  Orleans,  and  passed  thence  up  the  Mississippi  Valley. 
Extending  into  the  Indian  country,  causing  sad  havoc  among 
the  aborigines,  it  advanced  westward  until  its  further  progress 
was  stayed  by  the  shores  of  the  Pacific  Ocean.  In  1834  it 
re-appeared  on  the  east  coast  of  the  United  States,  but  did  not 
gain  mucin  headway,  and  in  the  following  year  New  Orleans  was 
again  invaded  by  way  of  Cuba,  It  was  imported  into  Mexico  in 
1833.  In  1835  it  appeared  for  the  first  time  in  South  America, 
being  restricted,  however,  to  a  mild  epidemic  on  the  Guiana  coast. 

While  the  pestilence  was  advancing  in  the  Western  Hemi- 
sphere, it  also  spread  throughout  Southern  Europe,  invading,  in 
turn,  Portugal,  Spain,  and  Italy. 

Extending  in  an  easterly  direction  from  India,  tJie  disease 
reached  China  and  Japan  in  1830-31 ;  westwardly,  Africa 
was  invadi'd  in  1834,  and  ravaged  by  the  epidemic  during  the 
following  three  years. 

This  second  extensive  outbreak  of  cholera  ended  in  1837, 
disappearing  at  all  points  beyond  the  borders  of  India.  In 
1846  the  disease  again  advanced  beyond  its  natural  confines, 
reaching  Europe,  by  way  of  Turkey,  in  1848.  In  the  autumn 
of  this  year  it  also  ap|x>ared  in  Great  Britain,  Belgium,  the 
Netherlands,  Sweden,  and  the  United  States,  entering  by  way  of 
New  York  and  New  Orleans.  In  the  succeeding  two  years  the 
entire  extent  of  country  east  of  the  Rocky  Mountiiins  was  in- 
vaded.   During  1851  and  1852  the  disease  was  frequently  im- 
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ported  by  emigrants,  wlio  were  annually  arriving  in  great  mim- 
bers  from  the  various  infected  countries  of  Eviropo.  In  185-3 
and  1854,  cholera  again  prevailed  extensively  in  this  country, 
being,  however,  traceable  to  renewed  importation  of  infected 
material  from  abroad.  In  tlic  following  two  years  it  also  broke 
out  in  numerous  .South  American  States,  where  it  prevailed  at 
intervals  until  1HG3. 

Hardly  had  this  third  great  pandemic  come  to  an  end 
before  the  disease  again  ad\aiiced  from  the  CJangcs,  spreading 
throughout  India,  and  extending  to  China,  Jajian,  and  the  Eiist 
India  Archipelago  during  the  years  1863  to  1865.  In  the  latter 
year  it  reached  Euro^K?  by  way  of  Malta  and  Marseilles.  It 
rapidly  spread  over  the  Continent,  and  in  1866  was  imported  into 
this  country  by  way  of  Halifax,  New  York,  and  New  Orleans. 
This  epidemic  prevailed  extensively  in  the  Western  States,  but 
produced  only  slight  ravages  on  the  Atlantic  coast,  being  kept 
in  check  by  appropriate  sanitary  measures.  In  the  same  yeat 
(1866)  the  disease  was  also  carried  to  South  America,  and  in- 
vaded, for  the  tir^t  time,  the  States  bordering  on  the  Rio  de  la 
Plata  and  the  Pacific  coast  of  the  Continent. 

"While  the  epidemic  was  tlnis  advancing  westward  from  ita 
home  in  India,  it  was  at  the  sjime  time  spreading  northwardly 
over  the  entire  western  part  of  Asia,  and  in  a  southeasterly 
direction  over  Northern  Africa.  In  the  latter  continent  it  pre- 
vailed from  1865  to  1869. 

Cholera  never  entirely  disappeared  in  Russia  during  the 
latter  half  of  the  sixth  decade,  and  in  1870  it  again  broke  out 
with  violence,  carrying  ofT  a  rjuarter  of  a  million  of  the  inhabi- 
tants before  dying  out  in  1873.  It  s[)read  from  Russia  into 
Germany  and  France,  and  was  imported,  in  1873,  into  this 
country,  entering  by  way  of  New  Orleans  and  extending  up 
the  Mississippi  ^'alley.  None  of  the  Atlantic-const  cities  suf- 
fered from  the  epidemic  in  1873,  and  since  that  year  the  United 
States  have  been  entirely  free  from  the  disease,  with  the  excep- 
tion of  a  kw  imported  cases  in  New  York  Harbor  in  1887. 
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In  June.  1&S3,  a  new  epidemic  of  cholera  broke  out  in 
Egypt,  where  it  raged  with  great  violence.  The  disease  tirst 
appeared  in  Damietta,  near  the  outlet  of  the  Sue?.  Canal.  It 
was  unquestionably  imiwrted  from  India,  probably  Bombay, 
where  it  prevailed  as  early  as  the  month  of  May.  .\t  the  time 
of  the  outbreak  in  Damietta  that  city  was  overcrowded  with 
people  who  had  come  to  attend  a  great  religious  fair  and  festival. 
It  has  been  proven  that  pilgrims  from  Bombay  were  among  the 
attendants  at  this  fair.  The  epidemic  came  to  an  end  in  Egypt 
in  the  autumn  of  1883.  In  the  same  year  (1883)  a  .small  out- 
break occurred  in  Marseilles,  but  intelligence  of  it  was  carefully 
suppressed  by  the  authorities.  The  disease  does  not  seem  to 
have  spread  from  this  cejitre,  hut  in  June  of  the  following  year 
cholera  broke  out  in  ToiUon,  liaving  probably  bc-en  imported  in 
a  transport  ship  returning  from  Tonquin.  This  outbreak  was 
ver)'  nolent  and  rapidly  spread  throughout  Southern  France, 
Italy,  and  Spain.  After  apparently  dying  out  during  the  winter, 
it  re-appeared  in  the  spring  of  1885  with  renewed  violence.  The 
total  number  of  cases  in  Spain  alone  in  the  latter  year  was  over 
one-third  of  a  million,  with  nearly  120,000  deaths. 

In  the  summer  of  1885  cholera  also  broke  out  in  a  viru- 
lent form  in  Japan,  and,  after  a  cessation  during  the  following 
winter,  recurred  with  iiirreascd  fatiiUty  in  1886.  In  the  hitter 
year  there  were  over  100,000  deaths  from  the  disease  in  that 
country. 

During  1886  and  1887  cholera  continued  in  Southeastern 
Italy  and  in  the  Austrian  dominions  at  tlie  head  of  the  Adriatic. 
A  few  cases  occurred  in  France  and  Germany,  but  by  stringent 
sanitary  measures  an  epidemic  was  averted. 

In  November,  1886,  cholera  was  carried  to  South  .\nierica 
in  an  Italian  ship,  the  ''Perseo,"  bound  from  Genoa  to  Buenos 
Ayres.  The  disease  rapidly  spread  in  the  Argentine  Republic, 
and,  crossing  the  Andean  range,  invaded  the  Pacific  coast  of  the 
South  .Vmerican  continent  for  the  second  time,  reaching  Chili 
and  Bolivia  and  threatening  Peru  and  Brazil.     In  Chili  alone 
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there  were  over  10,000  deaths  in  the  first  six  months  of  1887. 
The  further  projjress  of  the  epitlemic  was  arrested  and  the  entire 
Western  Hemisphere  is  now  free  from  the  disease. 

From  July  to  December,  1889,  cliolera  prevailed  with  con- 
siderable  virulence  in  Mesopotamia.  In  1890  it  re-appcarod  in 
Spain;  in  1892  in  France  and  (icrmany,  waging  with  great  vio- 
lence in  Hamburg.  Nenrly  8000  persons  died  from  the  disease 
in  the  latter  city.  Some  cases  were  brought  thence  to  New 
York  Harbor,  but  tlie  active  sanitary  measures  tinken  were  suc- 
cessful in  preventing  its  further  spread.  At  the  present  writing 
(August,  1894),  the  disease  again  threatens  Europe. 

Tliis  brief  historical  sketch  of  all  the  epidemics  of  cholera 
observed  beyond  the  borders  of  India  demonstrates  several  facts: 
first,  that  the  home  or  breeding-place  of  cholera  is  in  India, 
especially  tlie  delta  of  the  Ganges,  whence  it  spreads  at  intervals 
throughout  tine  world  ;  second,  that  it  always  advances  along  the 
lines  of  travel  of  large  bodies  of  human  beings  ;  and,  third,  that 
it  advances,  by  preference,  along  water-routes.  Exceptions  un- 
doubtedly occur,  but  the  rule  is  a  general  one.  The  disease 
seems  to  spread  with  difficulty  along  the  lines  of  railroad.  When 
the  disease  has  extended  from  New  Orleans  it  has  always  beet 
up  the  Mississippi  Valley,  expending  its  violrnce  upon  the  river 
cities — Vicksburg,  Memphis,  St.  Louis,  and  Cincinnati, 

Several  factoi-s  must  concur  before  there  can  be  an  ei>idcmic 
of  cholera.  These  are :  first,  the  cholera  poison  ;  second,  cer- 
tain local  conditions  of  air,  soil,  or  water  ;  and,  tliird,  individual 
pre<lispo.sition.  Without  a  concurrence  of  all  these  conditions 
no  outbreak  can  occur.  If,  by  any  means,  the  co-existence  of 
these  three  conditions  can  be  prevented,  cliolera  can  be  averted. 
The  following  art*  facts  bearing  upon  this  question:  Cholera  is 
communicated  through  the  agency  of  a  specific  poison.  Tliis 
does  not  admit  of  doubt.  The  poison  may  be  either  an  organic 
germ,  or  of  an  inorganic,  particulate,  or  gaseous  nature.  The 
recent  researches  of  Dr.  Robert  Koch,  of  Germany,  indicate 
that  a  micro-organism  foinul  in  the  intestinal  dis<'harges  of  cholcm 
pttieuts  and  in  the  bodies  of  tho£>e  dead  with  the  disease  is  the 
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active  a<jfcut  in  proi)aj^atin«j  the  malady.  This  organism,  named 
by  Koch  the  "comma  bacillus,"  I'rom  its  general  resemblance 
to  a  comma,  was  tirst  discovered  by  this  eminent  |>athologist  in 
the  intestinal  contents  of  cliolom  corpsos  in  Egypt  in  1883,  and 
in  tlie  following  year  more  thoronghly  studied  in  Calcutta, 
whither  he  hati  been  sent  by  the  German  government  to  pursue 
his  investigations.  It  lias  been  demonstrated  that  this  germ  is 
always  present  in  the  discharges  of  cholera  jwtients,  and  up  to 
this  time  it  has  not  been  found  in  any  other  disease.  Experi- 
ments upon  animals  have  also  shown  that  cholera  can  be  pro- 
duced in  the  latter  by  introducing  the  germ  into  their  bodies  in 
various  ways.  The  demonstration  of  the  bacterial  nature  of 
cholera  seems  to  be  complete. 

While  cholera  cannot  be  regarded  as  personally  contagious 
in  the  same  sense  or  in  the  same  degree  as  small-pox,  there  can 
be  no  doubt  that  it  is  spread  only  by  the  poison  from  other  cases 
of  tlic  disease.  TJic  regularity  of  its  niarch  along  routes  by 
which  the  intercourse  of  human  beings  takes  ])lace,  and  always 
in  connection  with  other  cases  of  ciiolera,  proves  this.  There  is 
no  undoubted  case  on  record  where  genuine  cholera  has  been 
spontaneously  developed  outside  of  India. 

That  certain  local  geological  and  perhaps  meteorological 
conditions  are  necessary  for  the  propagation  or  virulence  of  the 
poison  of  cholera  is  beyond  dispute.  Outbreaks  usually  take 
place  during  the  summer  or  autumn,  and  nearly  always  partly 
or  entirely  die  out  during  cold  weather.  Further,  in  nearly  all 
epidemics,  certsiin  cities  or  towns,  or  portions  of  a  town,  into 
whicli  persons  sick  with  cholera  are  brought,  and  where  the 
poison  of  the  disease  is  thus  imported,  remain  exempt  from  the 
effects  of  the  epidemic.  The  inference  to  be  drawn  from  this 
fact  is  that  in  such  lucnlities  tfi<'  local  conditions  are  unfavorable 
to  the  development  uf  the  poisonous  g<'nn,  and  it  becomes  inert. 

In  India  all  the  local  conditions  favorable  to  the  pro])agation 
of  the  cholera-germ  are  found.  The  filthy  personal  habits  of 
tlie  people,  the  overcrowding,  the  intense  lieat.  the  lack  of  suf- 
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ficient,  appropriate,  or  properly-prepared  food,  and  the  exten- 
sive pollution  of  the  water-supply,  all  (onibine  to  produce  the 
necessary  conditions  of  development  of  the  cause  of  clioleni. 
These  conditions,  doubtless,  to  a  considerable  extent,  give  rise 
to  that  depression  of  the  system  which  seems  necessary  to  con- 
stitute the  indivitlual  predisposition  to  beeonic  infected. 

Given,  then,  at  any  place,  a  number  of  persons  of  a  lowered 
degree  of  vitality, — that  is  to  say,  persons  not  capable  of  resisting 
unfavorable  intluences  upon  their  health  under  untkvoring  con- 
ditions ;  given  conditions  of  climate,  water,  and  soil  more  or  less 
similar  to  those  existing  in  India:  only  the  introduction  of  the 
third  factor,  the  cholera  poison,  is  needed  to  cause  an  outbreak. 
In  many  cities  of  tliis  country  and  P^nrope,  as  proven  by  the 
most  recent  epidi^mies  in  Toulon,  Mars<^-illes,  Naples,  and  other 
cities  of  Italy  and  Spain,  the  ronditionsare  present  which  would 
funiish  the  most  favorable  brwding-place  for  the  cholera-germ 
if  introduced. 

The  dejections  and  vomited  matters  of  cholera  patients  con- 
tain the  active  agent  which  produces  the  disease.  The  contagi- 
ous principle  contained  in  these  excretions,  probably  the  cholera- 
germ  or  "cotutna  bacillus"  discovered  by  Koch,  may  gain  an 
entrance  into  the  Itody  through  the  driiikiiig-vvaler  or  through 
infected  air.  Probably  both  niotles  are  equally  competent  chan- 
nels of  infection.  Tlie  prevailing  theory  is  that  ])ollution  of  the 
drinking-water  is  the  most  frequent  source  of  the  rapid  spread 
of  the  discnise.  A  very  strikiiig  instance  of  this  oceurred  in 
London  during  the  epidemic  ol'  1854,  which  has  already  lH?en 
referred  to.' 

Another  striking  insbmce  of  the  communication  of  cholera 
by  polluted  water  has  been  re[)orted  by  Mr,  John  Sitnon,  long  the 
chief  mediral  officer  of  the  Knglish  "Local  (ioverument  Hoard." 
The  facts  areas  follow:  The  Ijimltetli  Water  Conipany  drew 
its  supply  from  the  Thames,  at  Ditton,  above  the  influence  of 
the  London  sewage  and  the  tiilal  tttix.     The  Southwark  and 
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Vauxhall  Company  drew  its  supply  from  the  river  near  VauxluiU 
and  C'lielsoa.  Tiif  water  of  the  Ltiinbeth  Company  was  toler- 
ably pure,  and  that  of  the  Southwark  and  Vauxhall  Comimny 
was  very  impure.  The  water  of  both  companies  was  distributed 
in  the  same  district  at  the  same  time  and  amonfj  the  same  tjass 
of  people,  the  pii»es  of  the  two  cuinpaiiies  being  laid  pretty 
evenly  in  the  same  areas,  in  many  places  running  side  by  side 
in  tlie  same  streets,  and  the  houses  supplied  being  pixjtty  equally 
distrilnited.  The  deaths  from  cholera  in  the  houses  supplied  by 
the  Lambeth  Company  were  at  the  rate  of  37,  and  in  the  houses 
supjilied  by  the  Soutliwark  and  Vauxhall  Company  at  the  rate 
of  130,  to  every  10,000  jwrsons  living.  It  appears,  therefore, 
that  of  the  drinkers  of  the  foul  water  aliout  three  and  a  half 
times  as  many  as  those  who  drank  the  pure  water  died  of  cholera. 

But  the  spread  of  cholera  cannot  always  be  referred  to  pol- 
lution of  the  drinking-water.  In  many  epidemics  no  relation 
can  be  shown  to  exist  between  the  spread  of  the  disease  and  im- 
pure water.  Professor  von  Pettcnkofer,  of  Munich,  has  shown, 
by  a  number  of  carefully-conducted  observations,  that  the  proji- 
agation  of  cholera  often  bears  a  very  direct  relation  to  ciianges 
in  the  stage  of  the  subsoil-  or  ground-  water.  This  does  not 
mean  that  the  subsoil-water  is  directly  or  necessarily  the  agent 
for  the  spread  of  the  disease,  but  that  its  stage,  or  variability, — 
now  high,  now  low, — may  be  considered  as  an  index  of  certain 
processes  going  on  in  the  soil  which  are  intimately  connected 
with  the  propagation  of  cholera  as  well  as  of  certain  other  in- 
fectious diseases,  chief  among  which  is  typhoi<l  fever.  The 
relations  between  the  ground-water  level  and  cholera  outbreaks 
in  India  and  various  cities  in  Kurope  and  America  give  strong 
support  to  the  views  of  von  Pettenkufrr.'  The  relation  of  the 
ground-water  oscillations  to  pollution  of  water  in  wells,  when 
thoroughly  worked  out  will  probably  explahi  discrepancies  which 
at  present  apparently  exist. 

In  a<lilition  to  the  influence  of  tlie  ground-water  oscillations 
and  polluted   drinking-water  in  spreading  the   cholera-poison, 
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must  bo  mctitioned  artirles  of  I'ood  contaminated  with  the  in- 
foctious  matter  of  the  disrusc.  It  is  also  no  loiigtu"  oixju  to 
question  that  persons  may  btxjome  infected  by  hnndUng  the 
clothing  aiid  bedding  of  cholera  |)atients.  Laundresses  arc  m 
special  danger  from  this  source. 

The  prophvluxis  ajjaiiist  cholera  comprises  such  measures 
as  will  prevent  the  admission  of  the  cholera-])oison  into  a  com- 
munity, arrest  the  development  of  the  poison  afkn'  its  introduc- 
tion, and  reduce  tlie  individual  susceptibility  to  attack. 

It  is  evident  I'rom  the  (bregoin'r  that  if  the  introduction  of 
the  cholera-poison  could  be  prevented  no  outbreak  of  the  dis- 
ease could  occur.  With  this  in  view,  some  have  urged  the  en- 
forcement of  a  strict  policy  of  non-intercourse  with  infected 
localities.  But  at  the  present  day  few  sanitarians  advocate  these 
extreme  measures.  A  modified  system  of  restricted  intercourse 
is  su])ported  by  many  authorities,  who  claim  that  by  the  adoption 
of  a  thorough  system  of  maritime  inspection,  disinfection,  and 
observation — a  rational  quarantine,  in  fact — the  poison  can  be 
rendered  inetfective  or  its  entrace  into  a  commniunity  prevented. 

The  best  authorities,  however,  think  that  it  is  not  only 
easier,  but  far  more  effective  to  place  the  threatened  locality  in 
such  a  sjinitary  contlition  that  the  development  of  the  cholera- 
poison  cannot  take  place.  The  contrast  between  the  effective- 
ness of  quarantine  and  local  sanitation  as  safeguards  against 
cholera  has  been  well  e.xpressed  by  von  Pettenkofer,  who  com- 
jiares  cholera  epidemics  to  powder  explosions.  The  virus  of 
cholera,  he  SJiys,  is  the  spark  thtit  evades  tlie  strictest  quaran- 
tine; the  powder  is  the  vnwmhiti  of  local  conditions  which  pre- 
disjMJse  to  the  outbreak.  "  It  is  wiser,  therefoi-e,  to  seek  out  and 
remove  the  powder  than  to  run  after  and  try  to  extinguish  each 
individual  spark  before  it  drops  upon  a  mass  of  powder,  and, 
ignithig  it,  causes  an  explosion  wliich  blows  us  into  the  air  with 
our  extinguishers  in  our  hands." 

The  measures  of  local  sanitation  to  be  enforced  are  such 
as  will  secure  cleanliness  of  |M?rson,  of  habitation  and  surround- 
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ings,  of  air,  of  water,  and  of  soil.  I'ollution  of  the  soil  should 
■'be  especially  guarded  against,  for  a  polluted  soil  means  impure 
air  and  water,  and  these  mean,  if  not  an  infectious  disease, 
at  least  a  hciyhfnnrd  receptivity  to  its  influence.  The  quality 
of  the  drinking-water  used  must  be  above  suspicion  of  con- 
tamination by  tlie  poison.  Unless  the  latter  can  be  positively 
excluded  all  drinking-water  should  first  be  boiled.  It  may  then 
be  cooled  by  pure  ice.  Filtering  the  water  may  not  remove  the 
poison. 

The  individiial  predisposition  to  cholera  is  best  guarded 
against  by  keeping  the  liody  clean  and  well  nourished,  and  the 
mind  free  from  worry,  llndorfeeding,  anxiety,  overwork,  ex- 
posure to  extremes  of  te-mpernture,  intemperance  in  eating  and 
drinking  sliould  all  be  avoided,  as  they  tend  to  reduce  the  re- 
sistance of  the  system  to  the  influence  of  the  morbid  poison. 

Certain  measures  of  personal  prophylaxis  which  have 
proven  useful  heretofore  shoidd  be  adopted  wherever  cholera 
prevails.  One  of  the  ht'st  of  tliese  is  tlie  use  of  sulphuric-acid 
lemonade  as  a  drink.  Ten  to  15  drops  of  dilute  sulphuric  acid 
in  a  glass  of  water,  sweetened  with  sugar,  may  be  drunk  instead 
of  water.  Experience  with  it  during  the  epidemic  of  186^  has 
demon stnited  its  great  value  as  a  preventive  of  cholera.  The 
later  researches  of  Koch  iiave  also  shown  that  the  "comma 
bacillus^"  or  spirillum,  cannot  live  in  acid  solutions.  Hence, 
it  is  prol)able  that  if  the  contents  of  the  stomacli  were  always 
kept  acid  no  infection  could  occur  through  absoiijtion  from  the 
stomach. 

A  painless  diarrhoea,  called  cholerine,  attacks  many  persons 
during  cholera  epidemics.  Tliis  disorder  is  easily  curable  if 
promptly  attended  to,  but  if  allowed  to  run  on  it  may  develop 
into  a  malignant  attack  of  cholera. 

Among  the  means  of  securing  prompt  treatment  of  the 
poorer  classes  in  times  of  epidemics  is  the  estabhshment  of 
numerous  public  dispensaries,  where  medical  aid  can  always  be 
obtained.      The    establishment   of  such   dispensaries   and,   if 
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possible,  of  temporary  hospitals    in    the  crowded    portions  of 
cities  is  a  very  iniportaiit  part  of  the  prophylactic  treatment. 

Inasmuch  as  it  seems  definitely  established  that  the  dis- 
charges from  the  stomach  and  intestines  are  the  active  agents  in 
pro|wigating  the  disease,  the  immediate  disinfection  of  such  dis- 
charges is  vitally  important.  The  stools  and  vomited  matters 
must  be  rendered  innocuous  by  germicidal  agents,  such  as  mer- 
curic chloride,  carbolic  acid,  or  chloride  of  lime. 

Clothing  and  Innlding  should  be  disinfected  with  super- 
heated steam,  thorough  boiling,  or  fumigation  with  sulphur 
dioxide  or  cldorinc.  Infected  articles  of  this  kind  should  not 
be  sent  to  a  laundrj'  until  they  have  been  thoroughly  disinfected 
by  one  of  the  above-mentiontnl  means. 

Aparlment.s  which  liave  been  occupied  by  cholera  patients 
should  be  thoroughly  fumigatetl,  before  being  re-occupied,  with 
burning  sulphur,  and  afterward  freely  exposed  to  the  air  by 
opening  doors  and  windows.  The  walls  may  also  be  washed 
with  a  solution  of  mercuric  chloride. 

Tlie  most  efficient  disinfectant  is  mercuric  chloride  in  the' 
proportion  of  I  {xirt  in  2000  of  the  material  to  be  disinfected. 
The  readiest  way  of  securing  disinfection  with  this  agent  is  to 
add  a  solution  of  1  to  1000  to  an  equal  proportion  of  the  dis- 
charges to  be  rendered  innocuou.s.  The  mercuric  chloride  acts 
slowly*  and  hence  the  infected  material  should  Ik?  exposed  to  tlie 
action  of  the  disinfecting  agent  for  at  least  two  hours  before  it 
can  safely  be  thrown  into  sewers  or  cess-pools. 

There  are  several  serious  objections  to  the  indiscriminate  use 
of  mercuric  chloride  by  the  public  as?  a  disinfectant  In  tlie 
first  place,  it  is  intensely  poisonous,  and  its  perfectly  transparent 
and  inodorous  sohition  might  readily  be  accidentally  drunk  and 
cause  fiital  results.  To  reduce  this  danger,  the  Committee  on 
Dinifectants  of  the  American  Public  Health  Association  recom- 
OMtkded  the  addition  of  permanganate  of  potash  or  of  sulphate 
of  copper  (bloc  vitriol)  to  color  the  solution.  Another  seriooa , 
to  OKicuric  chk>ride  is  that  it  cannot  be  used  where 
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the  disinfected  material  must  pass  tliroiigli  lead  pipe,  as  this  is 
rapidly  corroded  by  the  sublimate.  In  man}'  water-c-losets  it  can 
therefore  not  be  used. 

Chloride  of  lime  (bleaching-powdcr)  has  been  found  to  be 
a  very  rapid  and  efficient  disiidectant,  as  well  as  a  deodorizer; 
but  the  chlorine,  upon  which  its  eifectiveness  depends,  is  often 
so  deficient  in  proportion,  and  the  compound  so  readily  deterio- 
rates tliat,  luiless  a  prcparution  can  be  obtained  that  contains  at 
least  25  JXT  cent,  of  a\inhible  diloriiic,  it  may  prove  injurious 
by  causing  a  false  sense  of  security.  A  trustworthy  preparation 
may  be  dissolved  in  wjiter,  when  required,  in  tlic  proportion  of 
1  to  100.  An  objection  to  its  use  is  the  pungent  oilor  of  chlorine, 
wliich  is  very  otfensive  to  many  ■jiersons. 

Dr.  Kocli  recommends  ciirbolic  acid,  which  he  has  shown 
will  kill  the  "■  comma  bacilU  "  in  a  dilution  of  I  to  20  of  water. 
The  ordinary  preparations  of  carbolic  acid  sold  as  disinfectants 
are,  however,  not  to  be  relied  on,  many  of  them  not  containing 
more  than  2  ]K'r  cent,  of  the  acid.  Further  dilution  of  tliese 
agents  would  altogether  destroy  tlieir  disinfecting  power.  The 
purer  article  is,  on  the  other  hand,  too  expensive  to  be  used  as 
a  disinfectant. 

Little'.s  soluble  yihenyle  is  an  efficient  disinfectant  in  the 
proportion  of  2  per  (cut.  (1  to  50).  It  is  furnislied  of  uniform 
strength,  is  moderately  cheap,  non-poisonous,  and  readily 
miscible  with  water.  In  addition  to  its  disinfecting  power,  it  is 
also  an  excellent  deodorizer,  promptly  removing  all  odors  of 
decomposition  and  putrefaction.  Its  only  olvjection  is  a  rather 
pungent  though  not  unpleasant  odor,  which  somewhat  resembles 
creasote. 

In  the  very  beginning  of  an  epidemic,  prompt  isolation  of 
the  sick  and  thorough  disinfection  of  the  surroundings  of  the 
patient  may  check  the  spread  oi'  the  disease.  Much  cannot  be 
expected  from  these  measures,  however,  unless  the  local  sanitary 
conditions  are  such  as  offer  a  hindrance  to  the  development  of  the 
cholera-poison.    It  is  plain,  therefore,  that  prophyhictic  measures 
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against  cliolcm,  to  l)e  effective,  must  V»e  l»roiiglit  into  requisition 
before  the  epidemic  has  begiin.  After  the  outbreak  of  the 
disease  it  may  be  too  late  to  put  tlie  threatened  locality  in  a 
good  sanitary  condition.  It  is  of  tlie  hi«jliest  imporUince  that 
preventive  measures  be  enforced  early.  Above  ail,  the  purity 
of  the  drinking-water  must  be  safeguarded. 


RELAPSING    FEVER. 

Relap.sing  lever  was  first  clearly  described  by  Dr.  John 
Rutty,  in  his  "  Chronological  History  of  the  Weather,  .Seasons, 
and  Diseases  of  Dubhn  from  1725  to  1765."  '  Near  the  end  of  the 
last  and  in  the  first  half  of  the  present  centuries  relapsing  fever 
was  Irccpiently  met  with  in  an  epidemic  form  in  Ireland  and 
Scotland.  In  l!S41  the  disease  iuvadrd  a  number  of  the  larger 
cities  of  England.  From  1868  to  1873  it  prevailed  extensively 
in  England  and  Scotland.  On  the  continent  of  Europe  it  was 
first  obser^ed  in  Russia  in  1833.  In  Germany  it  was  not 
recognized  as  a  distinct  disease  until  1847,  but  did  not  prevail 
epidemically  until  1868.  Since  then  it  has  ollen  been  obser^'ed 
in  that  country. 

Relapsing  fever  is  very  prevalent  in  India,  where  it  wea 
first  observed  in  1856  by  Sutherland.  In  China  and  in  the 
countries  of  Africa  b(u-dering  on  the  Red  Sea  the  disease  has 
been  recognized  by  observers. 

In  the  United  States  it  was  first  obser\ed  nmring  emigrants 
in  Philadelphia  in  1844.  and  again  in  1869.  It  was  conveyed 
to  otiier  places,  but  has  never  prevailed  extensively  in  this 
countr)'.  It  has  not  been  observed  in  the  UnitcMi  States  since 
1871. 

The  predisposing  causes  of  relapsing  fever  are,  above  all, 
bad  sanitar)'  surroumlings.  Want  and  o\ercrowding  seem  to  be 
much  less  important  factors  than  hi  typhus  fever. 

Although  relapsing  fever  has,  since  it  was  first  clearly  dis- 
tinguished from  typhus  and  other  continued  fevers,  been  recog- 
nized as  an  eminently  contagious  and  infectious  disease,  it  was 
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not  until  1873  that  its  immediate  cause  bcrame  known.  In  that 
year  Obermeier  discovered  in  the  blood  of  patients  ill  witli  this 
disease  a  minute,  spiral,  mobile  organism,  now  known  as  the 
spinllii})!  or  apirovJnfie  Ohermfn'cn. 

Obermeier  and  other  ()b.s<nvers,  prominent  among  whom  is 
Dr.  Henry  V.  Carter,  liave  demonstrated  the  constant  presence 
of  these  organisms  in  the  lilood  during  the  attack.  Carter  and 
Koch  have  induced  the  disease  in  monkeys  by  inoculation  of  the 
^«u"asite,  and  Mosrhutkowski  has  successfully  inoculated  it  in  the 
human  subject.  No  doubt  can  exist  at  tlie  present  day  that  the 
spirillum  of  Obermeier  is  the  true  cause  of  relapsing  fever. 

The  preventive  measures  consist  in  attention  to  details  of 
]>ersnnul  hygiwic ;  in  other  words,  local  sanitation,  disinfection 
of  infected  materials  (Ibmitcs),  and  complete  isolation  of  the  sick. 

TYPHOID   FE\'ER. 

The  first  accxirat^  clinical  accounts  of  typhoid  fever  date 
from  the  scvenUHuth  century,  when  Baglivi,  Willis,  Sydrnhani, 
and  othei-s  described  cases  of  fever  which  in  their  clinical  char- 
acters cori*espon<l  to  tlie  disease  now  kno>>Ti  as  typlioid  fever. 
Strotljcr,  however,  in  1729,  first  gave  a  description  of  the 
anatomical  chanicters  of  the  disease,  which  he  sjvys  is  a  "  syrajH 
tomatical  fever,  arising  from  an  inflammation,  or  an  u1<(t,  fixed 
on  some  of  the  bowels."  Bretonneau  and  lx>uis,  in  France; 
Hildenbniud,  in  Germany ;  William  Jenner,  in  England ;  and 
Drs.  (icrhard  and  Pcnnork,  in  this  countiy,  clearly  pointed  out 
tlie  essential  distinction  between  t}])hoid  and  other  fevers,  during 
the  first  half  of  the  present  century. 

At  the  present  day  typhoid  fever  is  met  with  everywhere 
throughout  the  world.  It  is  at  nearly  all  times  a  constituent  of 
mortality  tables.  It  affects  by  preference  |x?rsons  between 
the  ages  of  15  and  30  years,  although  no  age  is  entirely 
exempt.    It  is  always  more  prevalent  in  the  autumn  and  winter. 

Tlie  disease  is  probably  due  to  an  organic  poison,  which 
gains  entrance  into  the  binly  through  the  respiratory  or  digestive 
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tract.  Recent  observations  of  Ebeitli,  GafFky,  and  others  seem 
to  indicate  tliat  the  moiliifie  agent  is  a  micro-organism  termed 
the  bacUlus  ti/phoideus.  The  exact  rehition  of  this  organism  to 
the  disease  has  not  been  clearly  worked  out.  It  is  found  in  the 
intestinal  canal,  and  especially  in  the  characteristic  intestinal 
lesions  of  tliis  fever.  Tlie  infective  agent  is  prohalily  contained 
in  the  dejections  of  i>atients.  The  disease  is  not  immediately 
contagious,  like  typhus  fever. 

The  medium  through  vvliieh  the  poison  is  hitroduced  into 
the  body  may  be  drinking-water,  food,  milk,  or  other  articles 
coutitining  the  infective  agent.  liocalized  epidemics  due  to 
infected  water  or  milk  have  been  frequently  reported.^ 

The  typhoid  poison  is  supposed  to  be  d('veln]ied  in  cess- 
l>Ools,  sewrrs,  iuid  soil  polluted  by  the  products  ot' animal  decora- 
position.  Whether  it  ever  originates  de  m^ro  in  such  places  is 
a  murh-disputed  proposition.  At  juesent  the  evidence  is  in 
favor  of  the  view  that  cases  of  typhoid  fever  are  always  derived 
from  pre-existing  cases.  The  germ  may  develop  in  sewers  and 
be  carried  in  the  sewer-air  from  jdjtce  to  place  ;  it  may  be  carried 
into  the  soil  from  cess-pools  receiving  typhoid  dejections,  and 
there,  undergoing  development,  may  nsc«-'nd  through  houses 
with  the  ground-air,  or  may  drain  into  wells  and  pollute  the 
drinking-water.  By  the  admixture  of  such  water  with  milk  or 
other  I'ond  the  disease  may  be  propagated.  It  is  also  believed 
that  the  effluvia  from  tyi)hoiil  discharges  may  be  absorbed  by 
water  or  milk,  and  thus  infect  these  articles. 

The  prophylactic  measun^s  against  t>']>hoid  fever  comprise 
isolation  of  the  sick,  prompt  disinfection  of  the  discharges,  and 
cleanliness  in  the  widest  sense.  The  water-  and  food-  supplies 
mu.st  ho  carefully  guarded  against  contamination  with  the  poison, 
and  all  decomposing  animal  matter  and  excreta  must  be  removed 
from  the  immediate  vicinity  of  dwellings.  The  requisites  for 
prevention  may  be  summed  up  as  pure  air,  pure  water,  uncon- 
taminated  food,  and  a  clean  soil. 

>  a«e  tmu,  pp.  6i-«i 
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TYPHUS   FElTiR. 

Wide-spread  pestilences  are  nearly  always  accompaniments 
of  famine  and  war.  Of  all  jx'stilential  diseases,  none  is  so  regu- 
lar in  its  coincidence  with  these  conditions  as  typhus  fever.  The 
eai'liest  accrnnits  which  unquestionably  refer  to  this  disease  date 
from  the  elevonth  century,  when  it  was  observed  at  a  number  of 
places  in  Italy.  In  the  succeeding  centuries  isolated  accounts 
of  it  appeared  in  the  chronicles  of  the  times,  but  no  scientific 
description  of  it  appeared  until  the  sixteenth  centiuT.  During 
the  seventeenth.  ci<<litecnth.  and  the  early  part  of  the  nineteenth 
centuries  it  prevailed  extensively  throughout  Europe.  The 
constant  wjirs  and  consequent  disturbances  of  the  social  rela- 
tions of  the  {X'ople,  flimines,  overcrowding,  filth,  excesses  of  all 
kinds,  contributed  largely  to  the  development  and  spread  of 
typhus  fever.  For  a  number  of  years  past  no  extensive  epi- 
demic of  the  disease  has  been  observed,  although  both  in  tliis 
countrj'  and  in  Europe  localized  outbreaks  are  frequently  met 
with. 

Typhus  fever  is  somowlint  more  prevalent  in  the  winter  and 
early  spring  months  than  during  the  rest  of  the  year,  but  not 
very  markedly  so. 

At  present,  typhus  fever  is  nearly  always  limited  to  times 
and  places  where  the  cunditions  favoring  its  development  exist. 
Wherever  overcrowding,  in  connection  with  filth,  insufficient 
food,  and  bad  habits  are  present,  typhus  fever  is  likely  to  be  a 
visitor.  Thus,  in  overcrowded  and  ill-ventilated  emigrant  ships, 
in  jails  and  work-houses,  and  in  camps,  esi^ecially  when  stress 
of  weather  com^x'ls  the  crowdhig  together  of  soldiers  in  close 
huts  or  barracks,  the  disease  frequently  breaks  out. 

When  typhus  fever  appears  in  a  community,  those  classes 
of  the  people  who  are  subjected  to  the  conditions  just  mentioned 
are  almost  exclusively  attacked.  In  cities,  the  dwellers  in 
crowded  tenements,  or  in  courts  and  alleys,  suffer  most  severely — 
are,  in  fact,  almost  the  only  ones  attacked.  An  exception  must, 
however,  be  made  in  the  case  of  hospital  physicians  and  attend* 
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ants  where  t3'^)hus-fevcr  patients  are  treated.  The  mortality 
among  these  is  always  hirge. 

Typlius  fever  is  contagious  and  infections.  An  exposure 
for  a  length  of  time  to  an  atmos])here  impregnated  witli  the 
poison  may  suffice  to  induce  an  attack.  The  poison  may  also 
be  conveyed  from  place  to  place  in  fomites.  Physicians  may 
carry  it  in  their  clotliiug,  if  they  liave  been  exposed  to  a  typhus 
atmosphere. 

Tlie  prevention  of  typhus  fever  consists  in  the  institution  of 
such  measures  as  will  secure  pure  air,  piu'e  water,  a  clean  soil 
and  dwellings,  and  cleaidiness  of  body  and  clothing.  When  an 
outbreak  occurs,  the  sick  sliould  be  prom])tly  isolated,  the  well 
persons  removed  from  the  building  in  which  tlic  cases  have 
occurred,  and  efficient  measures  of  disinfection  carried  out.  The 
sick  should  be  treated  in  the  open  air  as  much  as  possible. 


YELLOW    FE\T;R. 

The  West  India  Islands,  the  Gulf  coast  of  Mexico,  tlie 
northern  part  ol"  tlie  Atlantic  coast  of  South  America,  and  a 
limited  section  of  the  west  coast  of  Africa  constitute  the  present 
home  of  yellow  fever.  From  this  area  (the  so-called  "  yellow- 
fever  zone  ")  the  disease  is  frequently  transported  \o  contiguous 
or  distant  countries.  The  South  Athmtic  and  Gulf  coasts  of  the 
United  States  and  the  shores  of  the  Caribbean  Sea  are  most 
liable  to  the  epidemic  visitation  of  this  j>estilence. 

The  first  trustworthy  account  of  an  epidemic  of  yellow 
fever  dates  from  the  year  1635,  when  it  prevailed  on  the  Island 
of  Guadeloupe.  This  and  the  adjoining  islands  of  Dominica, 
Martinique,  and  Iferbadoes  were  invaded  a  numlier  of  times  in 
the  fifty  years  following  the  above  date.  Jamaica  was  invaded 
in  1655  and  Domingo  the  year  after.  In  16i)3  the  first  appear- 
ance of  the  disease  is  mentioned  in  the  United  States,  being 
observed  in  Bo.ston,  Philadelpliia,  and  Charleston.  In  1699  it 
appeared  as  an  epidemic  in  Vera  Cruz,  and  re-nppeared  in  Phila- 
delphia and  Charleston.     Since  the  year  1  TOO,  the  disease  has 
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appcaictl  ill  an  epidemic  form,  at  one  or  more  places  within  the 
present  limits  of  the  United  States,  eighty  times,  the  last  consid- 
erable invasion  being  at  Jacksonville  and  otber  places  in  Florida, 
and  Decatur  in  Alabama,  in  1888. 

In  South  America  yellow  fever  appeared  for  the  first  time 
in  1740.  In  1849  tbe  disease  was  iiii[)orted  into  iJrazil,  and 
has  since  then  been  endemic.  Pcr\i  and  the  Argentine  Republic 
have  also  suffered  seveixJ  severe  visitations  of  yellow  fever  since 
1854. 

On  tbe  west  coast  of  Africa,  yellow  fever  seems  to  be  en- 
demic in  the  iieuinsula  of  Sierra  Ijcone,  where  it  has  been  fre- 
quently observed  since  1816.  It  has  also  prevailed  epideniiciiUy 
in  Seneganibia  and  a  number  of  the  islniids  off  tlie  nortliem 
portion  of  tlie  west  African  coast.  In  Europe,  Spain  and  Por- 
tugal ha^e  been  the  only  countries  to  suffer  from  yellow-fever 
epidemics. 

Although  the  causes  of  yellow  fever  cannot  be  definitely 
stated,  it  is  well-known  that  it  only  occurs  endcniically  within 
the  tropics,  and  prevails  epidemically  elsewhere  only  during  the 
summer.  Of  180  epidemics  observed  in  the  United  States  and 
Bermudas,  154  began  in  July,  August,  and  Septeml)er.  Of  the 
remaining  '2(j.  none  began  in  the  six  moiiths  from  November  to 
April. 

A  temperature  of  26°  Cl  and  a  high  humidity  are  gener- 
ally considered  essential  to  produce  an  outbreak  of  the  disease. 
Of  other  neces.sary  meteorological  conditions  nothing  is  known. 

Tliat  the  sjK'citic  cause  of  yellow  (ever  is  a  micro-organism 
appears  probable  from  a  considertition  of  the  clinical  history  of 
the  disease  and  its  mode  of  propagation.  Up  to  tbe  present 
time,  however,  none  of  the  various  organisms  described  as  causa- 
tive have  made  good  the  claims  advanced  by  their  discoverers. 
Surgeon-General  Sternberg  has  shown  that  neither  the  organism 
of  Frcire,  of  Carmona,  of  Babes,  of  F.  S.  Billings,  of  Finlay, 
or  of  Gibier  is  tiie  true  cause  of  yellow  fever. 

It  seems  to  be  well  established  that  tlie  most  filthy  and 
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insanitary  portions  of  cities  are  those  principully  ravaj^ed  by 
yellow  lever.  The  author  is  convinced  from  personal  observa- 
tion in  Savanmth,  Memphis,  and  Nevir  Orleans,  that  filth  is  one 
of  the  principal  factors  in  the  spread  of  yellow  fever.  This 
opinion  is  also  Ibrcibly  expressed  by  many  of  the  most  eminent 
authorities  on  t!ie  subject. 

Yellow  fever  is  not  endemic  within  the  limits  of  the  United 
States,  and  has  probably  never  originated  here.  The  instances 
in  which  it  has  ap[)eared  to  do  so  may  be  explained  by  the  per- 
sistence of  the  mnrbiiic  agent  through  one  or  more  winters,  or. 
by  a  new  importation  wliich  has  escaped  observation. 

Yellow  fever  frequently  breaks  out  on  shipboard  and  causes 
much  loss  of  life.  There  is  no  evidence  that  it  originates  on 
ships ;  it  is  only  acquired  afler  intercourse  with  an  infected  ship 
or  infected  place. 

The  question  of  the  personal  contagion  of  yellow  fever  has 
been  decided  negatively.  The  disease  is  infectious  and  its  cause 
maybe  transported  in  foraites,  but  persoiis  sick  with  the  disease 
do  not  commnnicate  it.  An  infected  atmosphere,  or  one  favor- 
able to  the  poison,  is  necessary  to  the  pro[)agation  of  the  disease. 

The  preventive  measures  indicated  against  yellow  fever 
appear  from  the  foregoing:  they  are  strict  sanitjiry  inspection  to 
prevent  the  introduction  of  a  person  sick  with  the  (Usease;  to 
prevent  the  introduction  of  clothing  or  otiier  fomiti^s  from  a 
sus|jected  locality  withoiit  thorougli  disinfection,  and  such  a  con- 
dition of  public  and  private  saiiitution  as  will  prevent  the  devel- 
opment of  the  ])oison,  shoidd  the  latter,  perchance,  be  introduced. 

When  the  disease  becomes  eijidemic  in  a  city,  the  inhabi- 
tants should  be  removed  to  temporary  camps  Iwyond  the  infected 
area.  The  experience  of  the  city  of  Memphis  in  1 879,  and  of 
various  localities  in  Florida  in  1S8H,  encourages  the  ho\)o  that 
by  prompt  depopulation  of  cities  and  strict  enforcement  of  sjuii- 
tary  measures  in  the  aimps  the  terrors  of  yellow  lever  can  be 
largely  averted.  The  sick  should  Ik?  promptly  isolated,  and  no 
one  except  attendants  permitt^nl  to  have  intercourse  with  them. 
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SCARLET   FEVEB.   AND   MEASLES. 

The  early  history  of  these  two  contagious  eruptive  fevers  is 
inextricably  blended  together.  Up  to  the  latter  half  of  the 
seventeenth  century  tlie  distinction  between  the  two  was  not 
made  by  writers.  Sydenham  was  among  the  first  who  clearly 
separated  scarlet  fever  from  measles  and  gave  it  a  distinct  name. 
Shice  the  great  English  Hippocrates,  the  essential  character  of 
scarlet  fever  has  been  recognized  by  all  physicians,  and  it  is  now 
never,  or  but  rarely,  confounded  witli  measles. 

Of  the  two  diseases,  measles  is  somewliat  more  generally 
prevalent,  although  both  occur  usually  in  epidemics.  There  is 
hardly  a  country  in  which  measles  has  not  been  observed,  while 
the  continents  of  Asia  and  Africa  have  remained  measurably 
exempt  from  scarlet  fever  up  to  the  present  time,  although  epi- 
demics have  been  recorded  in  India  and  Japan. 

Hirsch  states  that  scarlet  fever  was  first  observed  in  this 
country  in  1735,  at  Kingston,  Mass.,  quoting  as  authorities  Dr. 
Douglass,  of  Boston,  and  Dr.  Colden,  of  New  York.  The 
latter,  hovvev(?r,  in  a  letter  to  Dr.  Fothergill,'  clearly  describes 
diphtheria,  and  not  scarlet  fever.  Its  distribution  is  now  general, 
but  it  is  said  to  be  much  milder  in  the  southern  than  in  other 
portions  of  the  United  States.  The  prevalence  of  measles  is  not 
limited  to  any  geographical  section. 

Epidemics  of  measles  usually  begin  during  cold  weather. 
Of  530  epidemics  observed  in  Europe  and  North  America,  339 
occurred  during  the  colder  and  191  during  the  warmer  months. 
In  '213  of  these,  the  height  of  the  epidemic  occurred  135  times 
in  winter  and  spring,  and  only  7H  times  during  summer  and 
autumn.  Scarlet  fever  epidemics  occur  more  frequently  in 
autumn  than  at  any  other  season. 

The  cause  of  scarlet  fever  or  of  measles  is  not  to  be 
sought  in  climatic  intlueuces,  insanitary  surroundings,  or  special 
natural  conditions  of  air,  water,  or  soil.  Both  diseases  are 
contagious  and  infectious,  and  the  contagion  is  transmitted  either 

>  Medloal  ObrcrvktioM  and  tiiqiUrtea,  rol.  i,  p.  211.    London,  1779. 


368 


TEXT-BOOK   OF   HYGIENE. 


by  foniites  (clothing,  letters,  etc.),  iiilbctcd  air,  drinking-water, 
ur  milk. 

Several  observers  have  claimed  the  discovery  of  the  specific 
orgiiuisni  of  scarlet  fever,  but  no  trustworthy  evidence  has  yet 
been  furnished  tliut  tlie  problem  is  solved.  On  a  previous  pajfC 
(93)  rel'eience  has  bren  made  to  the  probable  connection  between 
a  disease  of  niilk-cattle  and  scarlet  fever. 

The  measures  for  the  prevention  of  both  diseases  are  IsoImc 
tion  and  tliorou^h  disinlection. 


DIPHTHERIA. 

Under  the  names  of  Syriac  and  Egyptian  nlcers,  Arctteup, 
a  writer  of  the  second  century,  descril»ed  various  forms  of  malig' 
nant  sore  throat.  The  disease  now  called  diphtheria  prevailed  at 
various  places  in  Europe  during  the  Middle  Ages.  In  this  country 
it  was  first  observed  about  the  middle  of  the  last  century,  and 
in  1771  Dr.  Samuel  Bard,  of  New  York,  described  it  very 
accunitely.  Although  re[>ented  severe  outbreaks  occurred  in 
Europe  in  the  early  part  of  the  present  century,  it  was  not  until 
1857  that  it  again  attracted  attention  by  its  oi)idemic  prevalence 
in  tlie  United  States,  Since  that  time  it  has  spread  throughout 
the  country,  and  is  at  present  oneof  tlie  most  gcneridly  diffused, 
as  well  as  one  of  the  most  iiital,  of  tlie  contagious  diseases.  In 
certain  epidemics  its  malignancy  is  very  mai'ked,  while  in  others 
it  seems  to  be  a  rather  raihi  affection. 

Diphtlieria  is  personally  contagious;  it  may  be  transmitted 
by  inoculation,  as  well  as  by  inhaling  an  inlected  atmosphere. 
The  infecting  agent  is  most  piobalily  the  micro-organism  first 
described  by  Loftier.  Tht-  bacillus  cannot  always  be  demon- 
strated, and  i.s,  iurther,  hkely  to  be  conlouiidf^d  with  non-patho- 
genic organisms  possessing  similar  morphological  characters. 

The  cjurstiou  ns  to  the  identity  of  diplithi-ria  and  croup  is 
not  merely  a  clinical  one,  but  has  an  im[Hjrtiiut  bearing  u)X}n 
preventive  medicine.  If  croup  is  a  nou-contagious  and  non- 
infectious disease,  as  is  lield  by  many,  no  precautions  will  be 
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necessaiy  to  prevent  \tf<  spread  to  heiiltliy  |>cr.sous.  If,  on  the 
other  liaiul,  diplitlieria  and  eroup  aro  identuuil  iu  natmr,  the 
danger  of  infeetion  is  equally  grcat  in  both  diseases.  Inasmuch 
as  it  is  frequently  impossible  to  positively  decide  upon  a  diagnosis, 
it  would  be  well  to  ((insider  the  identity  of  the  two  diseases  as 
established,  and  act,  as  far  as  preventive  measures  are  concerned, 
as  if  all  were  cases  of  diphtheria. 

Diphtheria  is  inoculahle  upon  animals,  and  may  through 
this  medium  l)e  transmitted  to  man. 

Persons  sick  with  diphtheria  should  be  carefully  isolated  ; 
no  one  but  the  immediate  attendants  should  be  allowed  to  come 
in  contact  with  the  patients.  Table  utensils,  bedding,  and  cloth- 
ing used  by  the  sick  should  be  thoroughly  disinfected  by  steam 
or  boiling  water  before  being  iised  by  uthers.  Intimate  contact 
with  the  sick,  such  as  kissing,  should  be  strictly  prohibited. 
There  seems  no  room  to  doubt  that  the  virus  of  the  disease  can 
also  be  carried  in  the  clothing.  Hence,  physicians  and  nurses 
should  be  especially  cfireful  in  personally  disinfecting  themselves 
after  contact  with  a  rase  of  dii)hthena.  After  death  or  recovery 
of  the  patient,  the  apartment  orrupied  during  the  illness  should 
be  disinfected  witli  chlorine  or  snlpliurons-acid  gas. 

Children  recovering  from  diphtheria,  scarlet  fever,  measles, 
or  small-pox,  should  not  be  |x^rmitted  to  attend  school  for  at 
least  four  weeks  after  recovery.  It  is  believed  that  there  is 
danger  of  infection  for  a  period  about  as  long  as  this,  and,  besides, 
the  patients  are  apt  to  be  weakened  from  the  effects  of  the  dis- 
ease, and  not  able  to  resist  the  strain  of  continuous  mental  effort. 


DENGUE. 

The  disease  known  as  break-bone  fever,  dandy  fever,  and 
by  various  other  names,  was  first  observed  in  the  United  .States 
in  1780  by  Dr.  Benjamin  Rush.  Dr.  Rush  describes  an  epi- 
demic which  prevailed  thiritig  the  summer  and  early  autumn  of 
that  year  under  the  name  of  "  bilious  remittent  fever,"  but  the 
symptoms  of  the  disease  hardly  leave  any  doubt  that  it  was 


370 


TEXT-BOOK    OF    HYGIENE. 


dengue.  In  1779  and  1780  it  was  also  observed  on  the  Coro- 
mandel  coast,  in  Egypt,  and  on  tlie  island  of  Java.  In  1784  to 
1788  dengue  also  prevailed  in  various  cities  of  Spain.  In  1818 
an  epidemic  uppeiired  in  Lima,  in  which  nearly  every  one  of  the 
70,000  iuhabilants  was  att<ickcd. 

In  18*24-25  the  disease  again  prevailed  widely  in  India, 
wliere  it  was  known  as  the  "  three-day  fever."  Isolated  out- 
breaks occuiTed  in  that  comitry  until  1853,  when  it  again  aj>- 
pearcd  as  a  wide-spread  epidemic,  and  in  187*2  anotlier  cpideniir 
outbreak  occurred  in  the  East,  extending  from  Eastern  Africa 
to  Arabia,  India,  and  China. 

In  18'2G  an  epidemic  of  dengue  api>eared  in  Savannah,  and 
in  the  I'oilowing  two  years  spread  over  the  southern  portion  of 
the  United  States  and  the  West  Indies,  reaching  the  northern 
coast  of  South  America.  In  1845  to  1849  the  disease  was 
observed  in  Rio  Janeiro;  in  1848  to  1850  in  the  South  Atlantic 
and  Gulf  Stutes.  In  1854  if  was  observed  in  Southern  Alabama, 
and  in  the  same  year  in  the  West  Indies.  In  1873  another 
epidemic  ap])eared  in  the  lower  ]\fississippi  ^'alley,  and  in 
1880  an  out  break  of  some  extent  occun'cd  in  New  Orleans, 
Charleston,  and  other  places  on  the  Gulf  and  South  Atlantic 
coasts. 

Dengue  always  begins  in  the  summer  or  early  autumn,  and 
ceases  abruptly  witli  the  advent  of  cold  weatlier.  It  is  almost 
exclusively  limited  to  hot  coiuitries.  It  spreads  with  extreme 
nipidity  where>er  it  appears.  It  is  not  contjigious ;  the  man- 
ner of  its  pro|>agation  is  not  known.  The  susceptibility  to  the 
disease  ai)pears  to  be  almost  universal ;  it  frequently  prostrates 
the  majority  of  the  inhabitants  where  an  outbreak  occurs. 
During  the  epidemic  in  Calcutta  in  1871-72,  75  |x>r  cent,  of  the 
population  were  attacketl.  In  the  United  States  similar  epi- 
demics have  l)een  rciR'atedly  observed. 

Dengue  is  rarely  fatil.  It  seems  to  Ix;  propagated  through 
the  atmosphere.  No  measures  of  prevention  are  known  or 
available. 
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EPIDEMIC   INFLUENZA. 

Accounts  of  epidemic  influenza  ran  be  traced  back  to  the 
year  1173,  when  the  disease  was  observed  coituidently  in  Italy, 
Germany,  and  England.  It  has  prevailed  epidemically,  at  vary- 
ing intervals,  to  the  ])resent  time.  In  the  fourteenth  century 
3  epidemics  are  recorded;  in  the  fifteenth,  4;  in  the  sixteenth, 
7;  in  the  seventeenth,  46.  Of  these,  15  were  very  extensive, 
some  of  them  prevailing  over  both  hemisplicres  contempo- 
raneously. 

On  the  .Vmericau  continent  influenza  was  first  recorded  in 
1627,  when  it  prevailed  in  New  England,  where  it  again  broke 
out  in  1625.  Following  this  there  is  no  notice  of  the  disease 
in  America  until  1732,  when  an  epidemic  began  in  the  New 
England  States,  wliich  extended  over  the  entire  globe.  Epi- 
demics occurred  during  the  remainder  of  the  eighteenth  cen- 
tury in  1737,  1757,  1761.  1767,  1772,  1781,  1789,  and  1798. 
During  the  present  century  the  disease  has  prevailed  more  or 
less  extensively  in  tliis  eomitry  at  thirteen  different  times,  the 
last  epidemic  of  any  considerable  extent  l)eing  in  1879. 

In  November,  1889,  an  epidemic  began  in  Russia  which 
rapidly  spread  throughout  Northern  Enro]x%  reaching  the  United 
States  about  the  beginning  of  1890,  recuiTing  in  1891  and  1892. 
Tlie  epidemic  was  complicated  in  many  eases  by  pneumonia  of  a 
fatal  character.  The  disease  manifested  itself  in  two  ]»rintipal 
Ibrms,  the  catarrhal  and  the  nervous.  Weichselbaum,  of  Vienna, 
claims  to  have  discovered  a  micro-organism  which  he  believes  to  be 
the  ciiu.se  of  tlie  affection,  but  this  claim  has  not  yet  been  verified. 

A  curious  feature  of  epidemics  of  influenza  is  the  coinci- 
dent occurrence  of  outbreaks  of  a  somewhat  similar  affection 
among  animals,  horses  and  dogs  being  especially  attacked. 

Influenza  is  an  acute,  sjxH^ific,  infectious  disease,  not  di- 
rectly contagious.  Tlic  infection  is  apparently  produced  or  trans- 
mitted in  the  air.  The  disease  frequently  api>ears  over  a  large 
area  of  country  almost  simidtaneously.  Peculiarities  of  climate, 
season,  meteorological  conditions,  geological  formation,  or  racial 
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characteristics  have  no  apparent  influence  upon  the  causation  or 
spread  of  the  disease.  It  occurs  more  frequently  in  the  whiter 
and  spring  tlian  during  the  summer  or  autiuunal  months.  The 
investigation  into  the  epidemic  of  influenza  among  liorses,  re- 
ferred to  in  a  previous  cliapter,'  seems  to  indicate,  Iiowevcr,  that  a 
moist  and  impure  atmosphere  intensifies  the  disease. 

No  measures  of  propliylaxis  can  be  indicated  except  avoid- 
ance of  anything  tending  to  depress  the  vital  powers. 


EPIDEMIC   CEREBRO-SPINAL   MENINGITIS. 

This  disease  was  first  recognized  in  Geneva  in  1805.  In 
the  following  year  it  was  noted  in  various  places  in  the  United 
States.  Both  in  Europe  and  this  country  localized  outbreaks 
of  the  disease  occurred  between  the  dates  above  mentioned  and 
1810.  At  this;  time  the  disea.se  seemed  to  die  out  altogether, 
but  in  1822  it  re-uppeared  in  various  parts  of  Europe  and 
America. 

Cerebro-spinal  meningitis  appeared  in  1857  in  the  south- 
west of  France,  and  during  the  following  ten  years  spread  over 
a  large  part  of  the  country.  Algiers,  Italy,  Denmark,  and  Ire- 
land were  also  visited  by  the  scourge.  In  1854  and  1861 
Sweden  experienced  its  ravages,  and  in  185}>  Norway  was 
invaded  by  the  disease,  wliich  continued  for  nearly  a  decennium 
in  the  latter  countiT.  From  1860  to  1867  the  disease  prevailed 
in  Holland,  Portugal,  Germany,  Ireland,  and  Russia. 

After  the  termination  of  what  may  be  called  the  first  epi- 
demic, hi  1816,  cerebro-spinal  meningitis  was  not  again  observed 
in  this  country  until  1842.  In  the  eight  years  succeeding,  it 
prevailed  epidemically  throughout  almost  the  whole  United 
States.  From  1861  to  1873  it  was  noted  frequently  hi  various 
pjirta  of  the  country.  Since  the  latter  year  the  reports  of  its 
occurrence  in  this  country  have  been  limited  to  sporadic  cases 
or  localized  outbreaks. 

Cerebro-spinal  meningitis  is  an  acute  infectious   disease, 

•  ChApter  I,  p.  S9. 
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very  fatal  in  its  tcudciicy.  It  is  probably  not  personally  con- 
tagious. Climate  1ms  no  influence  upon  its  origin,  but  season 
seems  to  stand  in  a  positive  relation  to  its  causation.  About 
throe-fourths  of  the  epidemics  noticed  have  occurred  during  the 
winter  and  spring  montlis.  The  disease  seems  to  show  no 
prefeience  for  peculiarities  of  topogmijhical  or  geogi-npliical 
formation.  Overcrowding,  overwork,  and  unckanliness  have 
an  important  influence  in  determining  an  outbreak.  It  is 
especially  a  disease  of  youth  and  adolescence.  Out  of  975 
cases  occurriug  in  New  York  only  1 50  were  over  20  years  of 
age,  wliile  of  the  remainder  665  were  under  10. 

The  prophylactic  measures  to  be  adopted  against  cerebro- 
spinal meningitis  consist  in  careful  attention  to  the  sanitary 
conditions  of  dwellings  and  streets,  avoidance  of  overwork  and 
overcrowding  during  times  of  epidemic,  isolation  of  the  sick, 
and  disinfection  of  the  sick-room  after  the  termination  of  the 
disease. 

SYPHILIS. 

In  the  year  1494,  Charles  VIII,  of  France,  in  command  of 
a  large  army  invaded  Italy,  and  early  in  the  following  year  be- 
sieged Naples.  During  the  investment  of  the  city  a  very  severe 
disease,  characterized  by  ulcers  of  the  genitals,  ^nolent  pains  in 
tlie  head  and  limbs,  and  generalized  cut;incous  eruptions  broke 
out  among  the  besiegers  and  spread  rapidly  throughout  the 
army  and  civil  population.  On  the  return  of  the  army  to  France, 
aller  the  termination  of  the  war,  the  disease  rapidly  spi"ead 
throughout  Eurnp>,  and  the  literature  of  the  eaily  ]»ait  of  the 
sixteenth  century,  both  medical  and  lay,  teems  with  references 
to  it. 

From  the  locality  and  other  circumstances  connected  with 
its  epidemic  appearance  the  disease  acquired  various  names. 
Thus,  the  French  called  it  niorhtM  N*'aix)Utnnu^,  or  jnal  iVItalie, 
wliile  the  Itfilians  termed  it  morfnts  GaUicus,  or  mala  Franzos, 
At  a  very  early  period  it  was,  however,  clearly  recognized  that 
the  disease  was  communicated  during  sexmU.  intercourse,  and 
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hence  it  was  usually  described  in  medical  writings  under  the 
name  hies  venerea,  while  in  the  popular  literature  it  still  figured 
as  the  Frenchman's  disease  {morbus  GaUicus).  The  name  syphilU 
was  first  used  in  a  poem  descriptive  of  the  disease,  written  in 
1521  by  Fracastor,  a  physician  of  Verona. 

The  extraordinary  outbreak  of  the  disease  toward  the  end 
of  the  fifteenth  century  led  to  many  speculations  concerning  its 
origin.  As  it  attacked  persons  in  all  ranks  and  conditions  of 
life,  "sparing  neither  crown  nor  cross,"  in  the  words  of  a  con- 
teniporaiy  poet,  the  favorite  explanation  was  that  meteorological 
influences  had  much  to  do  with  its  causation.  Many  ascribed 
it  to  the  malign  influence  of  the  stars.  The  Neapolitans  attrib- 
uted it  to  tlic  wickedness  of  their  enemies,  the  French,  wliilc 
the  latter  laid  the  blame  on  the  filth  and  immorality  of  the 
lUilians.  The  Spaniards  claimed  that  it  hiul  been  imported  from 
America  by  Cohmibus,  whose  first  expedition  returned  to  Europe 
in  1493.  There  are  records,  however,  which  prove  that  the  dis- 
ease already  existed  in  Italy  in  the  latter  year.  In  other  parts 
of  Europe  the  Jews,  who  had  been  driven  out  of  Spain  by  the 
terror  of  the  Inquisition,  were  accused  of  this,  as  of  many  other 
misfortunes  which  beft^ll  the  j>eoplo.  When  it  was  definitely 
established  that  the  disease  was  communicated  almost  solely  by 
sexual  intercourse,  the  theory  of  its  tmnsutlantic  origin  became 
ver>'  popular.  It  is  characteristic  of  human  nature  to  refer 
the  origin  of  troubles  resulting  from  its  own  vices  to  some  other 
source,  if  possible.  This  theory  of  the  American  origin  of 
sypliilia  is  still  liclil  by  some  writers.  Within  a  few  years.  Dr. 
Joseph  Joints,  of  New  Orleans,  claims  to  have  foiuid  evidence* 
of  syphilitic  disease  in  the  skulls  and  other  bones  from  some  of 
the  prehistoric  Indian  mounds  in  Mississippi.  These  observa- 
tions of  Dr.  Jones  have,  however,  not  yet  been  verified  by  others. 

Although  the  first  great  epidemic  of  syphilis  is  clearly  trace* 
able  to  the  period  between  the  years  1493  and  1496,  an  ex- 
amination of  the  older  literature  reveals  many  descriptions  of 
disease  wliich  can  only  be  explained  by  assuming  them  to  refer 
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to  syphilis.  The  Old  Testament  Scriptures  contain  numerous 
referencea  to  diseases  of  the  genital  organs.  In  most  instances 
these  troubles  are  ascribed  to  the  wmth  of  God,  although  in 
some  cases  a  pretty  slirewd  liint  is  {S^ivon  as  to  the  causation  of 
tlie  affections.  Finaly'  rfiiuuks  that  tlie  Hebrew  word  trans- 
lated in  all  versions  of  the  Bible  by  "  flesh"  signifies  also  the 
virile  member.  In  this  light,  the  references  in  Leviticus,  XIll- 
XV;  Numbers, XXV,  l-H,  XXXI,  16-18;  Deuteronomy,  IV,  3; 
Joshua,  XXII,  17  ;  I  Samuel,  V,  6,  9,  12 ;  Psalms,  GVI,  28-30 ; 
I  Corinthians,  X,  8;  Ephcsians,  II,  11  ;  and  ('olossians,  II,  13, 
receive  a  new  interpretation.  Nuirterous  innuendoes  in  the 
Latin  classics,  and  more  or  less  exact  descriptions  in  the  medical 
writings  of  Greece,  Rome,  Clu'na,  and  India,  leave  no  room  for 
doubt  tliat  venereal  diseases,  and  probably  among  them  syphilis, 
have  existed  from  the  earliest  times. 

At  the  present  day  sypliilis  is  the  most  widely  prevalent  of 
all  contagious  diseases.  In  1873  Dr.  F.  R.  Sturgis  estimated 
that  in  New  York  1  person  out  of  every  18  suffered  from  it. 
This  is  considered  a  moderate  estimate.  Dr.  J.  Wm.  White, 
of  Philadelphia,  pronounces  the  opinion  that  "not  less  than 
60,000  people  of  all  classes  in  that  city  arc  atFected  with  syphilis." 
On  this  basis  Gihon  estimates  tlic  nuiuber  of  syphilitics  in  the 
United  States  at  one  time  at  2,000,000.^ 

The  disease  is  tmnsmitted,  in  the  vast  majority  of  cases, 
during  the  performance  of  the  sexual  act,  btit  there  are  numcrotis 
other  ways  in  whicli  it  may  be  and  frequently  is  comniunirated. 
In  the  s[)ecial  literature  of  tlie  subject  arc  records  of  many  cases 
in  which  the  disease  was  acquired  through  a  kiss,  a  bite,  the  act 
of  suckling  (from  infant  to  nurse,  and  convci-sely),  using  a  pipe, 
glass-blowers'  mouth-piece,  the  finger  of  a  midwife,  the  instru- 
ments of  the  dentist  or  surgeon,  inoculation  of  syphilitic  secretion 
mixed  ^vith  saliva  in  the  process  of  tattooing,  and  many  other 
ways.  Numerous  cases  have  been  reported  where  physicians  were 
inoculated  on  the  finger  while  examining  a  syjihilitic  patient. 

«  Arch.  f.  Dertnat.  u.  Syphllto,  U  Jalin:.    1  Meft.,  p.  la!. 

•Tbe  Prerention  of  Venereal  Dioeaaos  by  LoKiiUtlon,  Huiiurijui,  June,  UU 


376 


TEXT-BOOK   OF   HYGIENE. 


The  propliylnctic  measures  wliicli  suggest  themselves  from 
a  consideration  of  tlie  nature  of  the  disease  are  isolation  of  those 
infected,  regular  iusjx'ction  of  the  class  of  persons  tlirough  whom 
the  disease  is  most  frequently  ttansmitted,  i.e.,  prostitutes,  and 
individual  precautions  against  acquiring  it.  Greater  attention 
to  cleanliness  of  the  genital  organs  on  the  part  of  those  indulg- 
ing in  promiscuous  intercourse  would  aid  largely  in  reducing 
the  number  of  crises  of  syphilis. 


DISEASES   OF   ANI.MALS   COMMUNICABLE   TO   MAN, 

Shee,i}-2>ock, — This  is  a  highly  contagious  and  infectious 
disease  of  sheep,  resembling,  in  its  .symptoms,  course,  and  fatality, 
small-pox  as  it  occurs  in  the  human  race.  It  is  believed  by 
R)lliug(M-  to  be  diJibrent  from  the  form  of  sniall-iiox  produced 
in  sheep,  goats,  lioiiics,  and  other  animals  by  the  inoculation  of 
^luman  small-pox.  Sheep-pock  can  be  inoculated  upon  other 
animals  and  man,  but  only  jjroduccs  a  local  disease  at  the  point 
of  iuuculatiou  iu  the  latter.  Sheep  may  !)e  protected  against 
this  disease  by  inoculation  with  sheep-pock  virus  (ovination),  or 
by  vaccination  with  vaccine  lympli.  Tlie  peculiarity  of  sheep 
vaccinia  is  that  it  is  a  more  or  less  generalized  disease,  the 
pustides  being  distributed  over  the  body.  Sheejvpock,  when 
inoculated  upon  human  beings,  does  not  produce  a  genemlized 
infectious  disease,  but  remains  entirely  local. 

ActiHovn/ams. — Veteriuariiius  have  frequently  observed  a 
disease  attacking  the  jaws  of  cattle  and  producing  tumors,  oflen 
with  ulcerated  surfaces.  The  bone  is  usunlly  involved.  The 
disease  has  heretofore  been  generally  considered  a  sarcomatous 
growth.  It  is  not  seldom  observed  among  the  cattle  in  the 
westem  stockyards,  where  it  is  known  in  the  vernacular  as 
"swell-head."  lleccnt  investigations  by  I'oufick  have  shown 
that  the  growth  consists  of  a  vi-getable  parasite  (actinomyces), 
and  that  it  is  inocnlable  upon  other  animals,  and  may  be 
conveyed  to  man.  A  considerable  number  of  cases  have  been 
observed  in  human  beings  in  Germany,  where  the  disease  was 
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first  described  by  Ponfick,  and  very  recently  4  cases  have 
been  reported  in  tliis  country.' 

Bovine  Titberculosis  (Perlsuclit). — In  cattle,  tuberculosis 
occurs  in  t^v■u  forras,  miliary  tubercles  and  clu-i'sy  masses  in  the 
lungs,  and  firm,  pearly  nodules  on  tiie  serous  membranes. 
These  nodules  do  not  break  down,  but  may  become  calcified. 

Bovine  tuberculosis  is  a  frequent  disease  among  cows  kept 
in  damp,  dark,  and  ill-veutilated  stables.  The  disease,  which  is 
essentially  the  same  as  ininian  tuberculosis,  tubercle  bacilli 
being  present  in  the  neoplasms,  is  believed  by  many  to  be  trans- 
missible to  human  beings  by  means  of  the  milk  or  fiesli  uf 
tubercuhnis  auimiils.  The  sale  of  the  meat  of  tuberculous  cattle 
should  be  prohibited. 

Rubies. — Ilydropliobia  in  the  brute,  and  its  communi- 
cability  to  man  through  a  bite,  has  lieen  known  from  the 
rcraotest  antiquity.  It  occurs  in  dogs,  foxes,  wolves,  horses, 
and  other  animals,  and  may  be  transmitted  from  any  of  them  to 
human  beings. 

The  contagium  of  rabies,  tlie  infective  poison,  is  contained 
principally  in  the  saliva,  and  is  usually  inoculated  by  the  teeth 
of  the  mad  animal. 

Pasteur  has  slunvn  that  the  greatest  vinilence  of  tlie  rabies 
poison  resides  in  the  brain  and  spinal  rord  of  the  animal  sutfcr- 
ing  from  the  disease.  By  cultivation  of  this  virus,  the  nature 
of  which  has  not  yet  been  definitely  determined,  its  vindence 
could  be  diminished,  and  by  inoculation  of  men  and  animals 
with  the  attenuated  virus  protection  against  the  disease  could 
be  secured.  The  fact  seems  likewise  established  that  the  period 
of  incTibation  of  the  inoculation-rabies  is  much  shorter  than  that 
acquired  in  the  usual  way  by  bites  of  rabid  animals.  Hence, 
inoctdation  with  the  attenuated  virus  protects  the  bitten  individ- 
ual against  the  fatal  outbreak  of  the  unmodified  disease. 

Anthnvx. — Anthrax,  or  splenic  fever  (milzbrand),  is  an 

*  Boston  Med.  and  Burg.  Jonnwl,  Oct.  18,  UM,  p.  877,  auid  Joum.  Am.  Med.  Att'n,  Not.  27, 
Alio,  N.  K  Ued.  Monthly,  B«pi.  Ifi,  IML 
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acute,  highly  contagious  and  infectious  disease  of  herbivorous 
animals,  which  may  be  transmitted  by  inoculation  or  the 
ingestion  of  the  virus  to  other  animals  and  to  mau. 

Tlie  disease  is  due  to  a  minute  vegetable  organism  whicli 
is  found  in  tlie  blood  and  tissues  of  the  diseased  animals.  This 
organism,  baciUuH  aii/hrucis,  was  first  discovered  by  Pollcndcr, 
and  has  been  thorougldy  investigated  by  Davaine,  Pasteur, 
Kocli,  and  others. 

Inoculation  of  these  bacilli  or  their  spores  always  produces 
tlie  disease  in  susceptible  animals.  Skins  of  animals  not  infre- 
(juently  contain  the  virus,  wliicli  may  then  gain  access  to  the 
blood  of  jwrsons  engaged  in  handling  thera.  Knackers, 
butchers,  wool-sorters,  and  other  [icrsons  liable  to  come  in 
contact  witli  sick  animals,  or  handling  their  iiesh  or  hides,  are 
sulijcct  to  the  infection,  either  by  direct  inoculation  (through 
abrasions  of  the  skin,  etc.)  or  by  inhalation  of  the  spores  of  the 
bacillus.  An  intestinal  ihrm  of  antlirax  in  man,  ftiycosis  uttc»' 
thid/ift,  is  sometimes  produced  by  tlie  consiunption  of  meat  of 
animals  suffering,  when  killed,  of  splenic  fever.  Numerous 
instances  have  been  rejwvted.  Tlic  iliagnosis  has  been  verified 
by  discovering  the  bacillus  of  anthrax  in  the  blood  and  various 
organs  of  the  individuals  attncked. 

In  view  of  the  dangerous  character  of  the  disease,  persons 
coming  in  contact  with  animals  suffering  from  anthrax  should 
be  warned  of  their  peril.  In  order  to  prot<'ct  other  rinimals  in 
a  herd,  strict  isolation  of  the  infected,  thorougli  disinfection  of 
tlie  stables  occupied  by  them,  and  deep  intevnient  of  the  cadavers 
of  those  dead  from  tlie  disease  are  indicated. 

Glanders, — Glanders,  or  farcy,  is  a  very  fatal  contagious 
disease  of  horses  which  may  be  communicated  to  other  animals 
and  to  man.  The  cause  of  glanders  has  recently  been  discovered 
by  Loffler  to  be  a  bacillus  resembling  the  bacillus  tuberculosis. 
Pure  cultures  of  this  bacillus  were  inoculated  into  animals,  and 
followed  by  glanders  in  a  number  of  the  cases. 

The  infection  in  man  may  occur  either  upon  the  seat  of 
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excoriations  of  the  skin  or  mucous  membranes,  especially  those 
of  the  nose,  conjunctiva,  and  possibly  by  inhalation  of  infective 
particles  floating  in  the  air. 

Animals  with  glanders  should  be  promptly  killed  and  their 
cadavers  cremated  or  deeply  buried.  No  part  of  tlic  body  of 
any  animal  dead  ivith  glanders  should  be  allowed  to  be  used. 
Infected  stables  should  be  thoroughly  disinfected. 

[The  works  of  especial  value  to  students  who  desire  fuller 
information  upon  the  subjects  treated  in  this  chapter  are  the 
tbllowing  :— 

Ilirseli,  Uimdlmch  iler  Historisch-Oeograiilnsclit'ii  Pathologie,  2te 
Aufl.,StuttgRrt,  1883. — Hieser,  Gescliichteder  Epideniiscbeii  Kninkheiten. 
— Hoclvpr.  The  Blnok  Dtnth,  translftted  hy  B.  G.  BnlHnjrton.— Rohlfs, 
Die  Oriont.tliscliu  Pest. — M:uson,  "  Sninll-pox,"  in  ReynoMs's  System  of 
Medicine,  vol.  i. — Seaton,"  VaccinHti(»n."iWrf. — Troiissenu,  Clinical  Medi- 
cine, vol,  i. — Fifth  Annual  Report  of  Illinois  State  Board  of  Health. — 
llardaway,  Essentials  of  Vaceiiiatioii. — Crookshank,  History  and  PulLol- 
ogy  of  Vaccination. — WoodwoiLli  and  McClelhin,  Cholera  Epideniic  in 
United  States  in  1873.— Cliailie,  "Report  of  Yellow  Fever  Commission," 
Annual  Report  National  Board  of  Health  for  1880. — Wood  and  Formad, 
"  Memoir  on  the  Nature  of  Piplithciia,"  tW(f.,  1882. — Thompson,  A  rnials  of 
Intlticnza. — Slille,  Epidemic  Meningitis. — Mui-dlet',  Die  Vetierischen 
Krankheiten  im  Althertluim. — Lanccreanx,  Traits  de  la  Syphilis. — 
Bollintjer, '' Ueber  Monschen  n.  Thierpocken,"  etc  .  Saninil.  klin.  Vortr., 
No.  116. —  Ponlirk.Die  Actinomycose  de.s  Menschen. — Oamgee,"  Hydro- 
pliohia  antl  Glanders,"  in  Reynolds's  System  of  Medicine,  vol.  i. — 
Bollinsrer,  "  Anthrax,"  in  Ziemsftcn's  Cyclopa><lia,  vol.  iii. — E.  O.  .Shakes- 
peare. Report  on  Cholera  in  Europe. — Surgeon-General  Q.  M.  Stcm- 
Iterg,  Etiology  and  Prevention  of  Yellow  Fever, — Ernest  Hart,  *'  Water- 
boruc  Cholera,"  Journ.  Am.  Med.  Ass'n,  July  1;  1898.] 


QUESTIONS   TO   CHAPTER  XIX, 
History  of  Epidemic  Diseaseb. 

Of  Tvliat  advantage  is  the  study  of  tlie  history  of  epidemic  dis- 
eases F  Wliat  are  Boine  of  the  most  important  maladies  of  this  class  f 
To  wLat  are  they  all  due  ? 

What  are  some  of  the  synonyms  of  the  OriontaJ  plague?  What 
are  some  of  its  churactcristic  symptoms?  Wlmt  is  liie  dale  of  thi;  first 
clear  account  of  itl*  How  long  did  tins  epidemic  persist?  When  did  it 
make  its  Hocond  incursion  into  Kiirope?  Wli:»t  was  one  of  the  peculiar 
symptoms  of  tliia  epidemic?  Wbat  was  its  estiinatwl  mortality  ?  What 
were  some  of  its  moral  effects?  When  was  its  tinal  incursion  into 
Western  Euro]ie?  What  minor  epidemics  of  it  have  there  been  since? 
When  was  the  last,  and  wliere  ?  Is  it  now  endemic  tiny  where?  To 
what  was  its  origin  formerly  ascribed?  What  conditions  are  always 
present  when  the  jilague  ]irevails?  What  is  another  cvitlent  factor  in 
its  causation?  How  is  it  gcutrally  tran^tmitted  ?  Is  it  a  germ  discAse? 
What  are  the  measures  of  prevention  therefore  indicated  ? 

What  is  the  sweating?  sickness  ?  What  are  some  of  its  character- 
iatic  symptoms  ami  peculiarities?  What  is  evidently  its  nature?  Is 
there  any  class  exempt  from  it?  What  favors  its  spread?  What  rela- 
tion has  it  to  cholera?  When  did  it  ilrst  appear  in  England  ?  When  for 
the  last  time?  Where  has  it  appeared  rince?  Have  there  been  many 
outltreaks  in  Europe? 

What  are  the  earliest  details  rcfrardin^  small-pox?  Wln-n  was  it 
supposed  to  have  boen  intnxluetMl  into  l'i;iiroi>e?  Who  nnide  the  Ur»t 
distinct  reference  to  it  in  medical  literature?  When?  What  was  the 
estimated  mortality  from  this  disease  in  Europe  jirevious  to  the  intro- 
duction of  vaccination  ?  Where  has  it  been  very  fatal  in  its  devastations 
in  recent  years?  Wlmt  other  countries  and  peoples  have  sutTered  from 
it?  What  is  the  mortality  from  unmodifieil  small-pox  ?  How  is  the  dis- 
ease transmitted  ?  What  factors  arc  neeessarj- to  cause  an  outbreak? 
What  nmy  carry  the  poison?  For  wiiat  distance  about  a  patient  may 
the  air  l>e  infectious?  In  what  stages  of  the  disease  is  it  contagious? 
What  races  arc  more  commonly  attacked,  and  among  which  is  it  more 
fiiUal  ? 

Does  one  attack  of  amall-pox  always  confer  future  immunity  (Vom 
(380) 
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the  disease?  Wliereiri  is  tbe  popular  belief,  Hint  pprHons  sutU'riiig  from  an 
acute  or  clii"onic  disease  are  less  liable  to  incur  sraall-pox  than  the  healthy, 
at  fault  ?  WhiL-h  mnlarlii-s  are  most  likely  to  afford  tliis  Immunity  ?  VVheu 
does  such  iiiununity  appear  to  cease!" 

When  do  epidemics  of  sniall'|>ox  usually  begin?  In  what  seasons  do 
they  fi[)iend  tiiost  rapidly  ?  Hoes  the  diseaKC  (4preH<l  nipidly  at  flrst? 
Has  the  speeiric  organism  of  s!tiall-pox  been  certainly  discovered? 

When  was  the  first  attempt  lo  limit  the  fatality  of  Biuall-pox  by  in- 
ocididion  nuule  in  Europe?  When  was  tlie  prartici-  introduced  into 
Kngland,  luid  by  wiiniii  ?  What  Avere  the  detail'^  of  the  inelln.wl  as  tlien 
practiced  ?  W'liat  were  tin?  churacteristies  of  the  disease  thus  protluced? 
Was  the  i>ractice  altoj^ether  withuiit  danjrer  to  the  one  inoculated  ? 
What  oilier  grave  objection  was  there  to  kucIi  inoculations?  When  was 
the  practice  of  ijioeulatiou  introduced  into  America,  and  by  whom  ? 
How  long  was  it  eoutiiuied  iu  Kiitrlurid  and  in  America?  Where  was  it 
pracH<-ed  before  its  intioduction  into  Eurojie? 

What  led  to  the  discovery  of  vaccination  ?  Who  first  phicticed  it  ? 
When?  To  whom  is  due  the  merit  of  deujonstruting  and  puldishiiig 
the  value  of  vaccination  ?  When  di<l  he  perform  his  (Irsl  vaccination, 
and  Avith  what  results?  When  did  he  publish  the  first  pamphlet  in  rela- 
tion to  it?  When  was  vaccination  introduced  into  America,  and  by 
whom? 

What  is  the  relation  of  vaccinia  (cow-pox)  to  «mnll-pox  ?  What  are 
the  symptoms  produced  in  the  case  of  a  successfid  vaccination  ?  When 
may  the  ludividnnl  bo  considered  to  l»e  llioronghly  protectetl?  Ib 
the  immunity  absolute  for  life?  What  is  the  character  of  an  attack 
of  small-pox  iu  an  individual  who  has  once  been  vaccinated  ?  Does 
re{)cated  vaccination  increase  the  imnitinity  ?  What  effect  has  vaccina- 
tion ha<l  on  the  mortsdity  from  snmll-pox?  On  the  prevalence  of  the 
disease  ? 

What  important  precaution  shnuKI  lie  observed  in  all  vaccinations? 
Why?  When  should  children  l)e  vaccinated?  When  should  they  be  re- 
vaccinated  ?  What  are  some  of  the  pecidiarities  following  upon  revacci- 
nation  ?  What  arc  some  of  the  objections  urged  against  humanizctl 
virus?  Are  these  all  valid?  What  are  some  of  its  advantages?  How 
is  it  to  be  ino<*uhited  ?  How  is  animal  virus  obtained  ?  How  is  it  to  be 
osed  ?  In  what  way  do  the  results  from  using  it  differ  from  those  of 
humanized  virus? 

What  complications  are  likely  to  occur  in  the  course  of  the  vaccinia? 
What  are  some  of  the  causes  of  these  complications  ?  What  subjects  are 
unfavorable  ones  for  vaccination  ?     When  may  vaccination  be  properly 
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delayed?     What  diseases  may  be  coinmunicated  by  or  may  follow  vacci- 
nation ?    What  caees  should  be  promptly  revaccinated. 

What  besides  vaccinntion  is  highly  iinpoitatit  in  the  prophylaxis  of 
small-pox  't  What  precautions  alioiilcl  lie  observed  in  the  care  of  one  sick 
with  small-pox '(  .  What  are  the  best  disinfectants  fur  such  cases  f  When 
is  all  danger  of  Liifoetioti  over  ? 

Where  is  Asiatic  chok-ra  endemic?  What  can  be  said  of  its  ravj 
thei'c?  When  were  the  first  authentic  accounts  of  it  given  ?  When  did 
the  disease  first  become  epideniic  outside  of  India?  What  were  some  of 
the  countries  visited  ?  When  did  it  lirst  apiK>ar  in  England?  When 
and  where  in  America?  When  did  this  outbreak  from  India  end?  When 
did  it  again  become  pnndcmic,  ami  how  long  licfore  it  a^ain  reached  the 
United  States?  What  were  the  [nirtH  lhi'uuji;L  whit-h  ittuleivd?  How 
long  did  it  peraiHt  in  this  country  ?  How  long  in  isonth  America  ?  When 
was  the  next  visitation  to  this  country  ?  What  ])art8  of  South  America 
were  fu-st  iuva<led  at  this  time?  Where  else  was  cholera  raging  during 
these  periods,  and  where  was  it  practically  endemic? 

When  was  the  Inst  serious  impoitation  of  tJie  disease  into  thiftcoiintry, 
and  by  wluit  ]jort  ilid  it  enter?  When"  I'Ue,  and  wlien,  have  there  been 
important  epidemics  since  this  date  ?  What  dues  tiic  history  of  all  these 
epidemics  deuionsliate  ?  What  factors  must  concur  that  tiiere  maybe 
an  epidemic?  What  is  the  si>eeific  cause  of  cholera  ?  Who  discovered 
it?  When?  Is  tiie  disease  contagious?  How  is  it  spread  ?  What  con- 
ditions seem  to  l>e  necessary  for  its  jjropagation  ?  When  do  outbreaks 
usually  occur,  and  when  do  they  subside  ?  Why  is  the  disease  endemic  in 
India?  How  do  these  conditions  predispose  the  victims  to  the  disease f 
Are  thesi.^  cynditious  peculiur  to  India?     Where  else  may  they  exist  ? 

How  is  the  speeiiic  organism  given  off  from  the  human  body  ?  How 
does  it  usually  gain  entrance  into  others?  What  evidence  is  there 
of  this  <«ee  chapter  on  WatcrJ  ?  What  other  agencies  may  aid  in 
disseminating  the  disease  ? 

What  are  the  measures  of  ]iroiiliylaxis  against  cholera?  How  can 
the  entrance  of  the  disease  into  a  conimiiuit}'  be  prevented?  Wlmt 
measures  of  local  sanitation  may  lie  even  more  effective  ?  Why  ?  How 
shall  the  drinking-water  and  food  la;  rendered  harndess? 

How  ma^'  one  gimrd  against  an  individual  predisposition  to  cholera? 
Whot  measure  of  f»ersonal  prophylaxis  is  useful  ?  What  is  the  rationale 
of  this?  What  disease  may  simulate  cholera  during  an  epidemic,  and 
to  what  is  it  often  due  ? 

In  times  of  cholera  epidcmice,  what  sanitary  measures  are  to  be  e» 
iablished  ?    What  disinfectants  are  to  be  used  ?    What  articles  are  to  be 
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tlisinfocted,  mid  how*  Wlint.  are  some  of  the  objections  to  the  inilis- 
eriminute  use  of  the  hichlortcie  of  mercury?  Whtit  mfiy  be  used  in  its 
stead?  What  does  Korh  rucommcnd,  and  what  objection  is  there  to  its 
U8C?     Wlml  [ihui  should  Ln"  pmyiied  at  tlie  beginning  of  an  e|>idcmic  ? 

Wlieu  was  relapsing  fever  first  describetl  ?  When  was  it  first 
observed  in  Americu?  When  did  it  last  appejir  here?  What  predis- 
posing conditions  favor  it  ?  What  is  its  speeiru'  exciting  cause  ?  Wliere 
is  tlie  germ  found  ?  What  are  the  preveutive  measurea  to  be  used  against 
relapsing  fever? 

How  long  has  typlioid  fever  been  known  as  ii  distinct  disease? 
Where  is  typhoid  fever  common  ?  When  is  it  most  prevalent?  What 
persons  and  ages  are  most  subject  to  it?  To  what  is  the  disease  due? 
Where  is  it  found?  Is  the  disease  contagious?  Wlierc  is  the  poison 
di^eloped  ?  I>oes  it  arise  de  now?  How  miiy  llie  jjoison  be  conveyed 
to  liunian  beings?  What  prophyiaxis  nmy  be  employed  against  typhoid 
fever?     What  are  the  ret]uisites  for  prevention? 

When  Were  the  earliest  authentic  accounts  of  typhns  fever  made? 
What  jnediaposing  conditions  favor  its  development  and  sjiread  ?  Wiien 
is  it  more  prevalent?  By  what  Is  it  limited?  Wliere  is  it  apt  lo  occur? 
What  class  of  persons  is  most  likely  to  l»e  attacked?  Is  it  contagious? 
How  may  it  be  prevented?  What  measures  are  to  be  i>ursued  during  an 
outbreak  of  the  disease? 

Where  is  the  present  home  of  yellow  fever?  What  localities  are 
roost  liable  to  e])idemtcs  of  this  disease?  What  is  the  date  of  the  first 
authentic  account  of  it?  When  and  where  did  it  tirst  a|ipear  in  the 
United  States?  Has  it  ever  originated  hero  or  been  endemic?  How 
many  times  has  it  been  epidemic  in  this  country  in  the  last  two  centuries  ? 
When  and  where  was  tlie  last  epidemic?  In  what  season  do  eiudeinics 
occur?  Ill  what  climates  may  it  l»e  endemic?  What  climatic  conditions 
seem  to  be  necessary  for  an  outbreak  ?  What  is  probably  its  specific 
cause?  Has  tliis  been  discover^!?  What  is  one  of  the  principal  factors 
in  its  spread?  Is  the  disease  contagious?  How  is  the  poison  convi-yed  ? 
>V'hat  is  necessary  to  the  projiagation  of  the  disease?  What  preventive 
measures  are  to  be  employed  against  yellow  fever? 

What  is  to  l>c  done,  should  the  disease  become  epidemic  in  a  city? 
Will  this  be  efticacious  in  most  cases? 

Who  first  distinguished  between  scarlet  fever  and  measles?  Which 
disease  is  more  prevalent?  What  countries  have  Iwen  practically  exempt 
from  scarlet  fever?  When  was  scarlet  fever  first  observed  in  America? 
When  do  epidemics  of  measles  usually  begin?  When  of  scarlet  fever? 
What  is  the  exciting  cause  of  each  disease,  and  how  may  it  be  conveyed  f 
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Harcbnd  hygienic  surrouridings  an  intluence  in  the  propagation  of  either 
disease?     What  nro  uitfasures  for  prevL'iitioti  in  both  cases? 

How  (ihl  is  tlie  liistory  oC  diphthi-iiii  ?  Wlic-n  was  it  fif^t  observed 
in  this  country?  Wiied  did  it  ajiJiin  prcvfiil  eiiidoniically  here  ?  llow 
are  various  epidemics  marked?  1h  it  contagious?  How  may  it  be  con- 
veyed ?  What  is  the  excilini;  cause?  Is  dijihllieriu  identical  wiib croup? 
What  plan  shoiihl  lit-  pursued  tor  prevuiiliuii  icgardiug  thts  two  diseases? 
Is  diphtheria  tr!iii>*mi9sible  to  animals?  What  precautions  sliould  be 
tnk<'ii  with  n  ptTMim  sick  with  diphtheria?  IIow  long  should  children 
who  have  iiad  diplitiicria,  scarlet  fever,  smali-pox,  or  measles  be  detained 
from  school  ?     Why  ? 

What  is  dengue?  Wlien  and  l>y  whom  was  it  first  obser^-ed  in  the 
United  Stales?  Wlicii  does  an  epidemic  begin,  and  when  iloesitstop? 
To  what  countries  is  the  disease  limited  ?  Is  it  contagious  ?  IIow  is  it 
propagated?  W^ho  are  susceptible?  WMiat  are  the  measures  of  preven- 
tion that  may  bo  employed?     Is  the  disease  fatal? 

What  is  the  date  of  the  earliest  accounts  of  epiden^ic  influenza? 
What  are  some  of  its  synonyms?  When  did  it  first  prevail  in  America? 
When  was  the  last  epidemic  ?  IIow  was  this  (tne  cnniiilicated  ?  Are  ani- 
mals subject  to  this  disease?  I«»  it  contagions?  How  is  it  transmitted  ? 
When  is  it  niosi  prevalent?  What  are  the  measures  of  prophylaxis 
against  it  ? 

When  was  epidemic  cerebro-spinal  meningitis  first  reeognused? 
When  did  it  api)ear  in  America?  When  was  the  first  epidemic  here? 
When  the  next?  When  the  last?  Is  it  contagious  or  infectionn?  What 
is  its  tendency  ?  When  is  it  most  liable  to  occur?  What  influence  has 
climate  upon  it?  Wliiit  factors  seem  to  favor  an  outl>icak  ?  W'hat  ages 
are  most  subject  to  it  ?     What  is  the  prophylactic  treatment? 

When  and  where  does  syphilis  seem  to  have  had  its  origin?  Are 
there  any  traces  of  evidence  of  its  existence  before  this?  What  can  be 
said  of  its  comparative  prevalence?  How  is  it  usually  transmitted?  In 
what  other  ways  may  it  be  conveyed  ?  What  prophylactic  measures  are 
indicated  ? 

What  are  some  of  the  serious  diseases  of  animals  commnnicablc  to 
man  ?  What  is  sheep-pock,  and  what  is  its  itcculiarity  when  iiHx;ulated 
upon  human  beings? 

What  is  actinomycosis?  W'hat  are  some  of  the  synonyms?  To 
what  is  it  due? 

In  what  two  forms  does  tulxrculosis  occur  in  cattle?  Is  it  common 
song  them?    How  is  it  related  to  human  tu1)erculosi8 ?    How  may  it  be 
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transmitted  to  man?    What  precautions  should  be  enforced  to  prevent 
this  transmission  ? 

What  is  rabies?  How  is  it  transmitted?  Where  is  the  contagium 
contained  ?  Where  does  the  poison  of  greatest  virulence  reside  ?  How 
may  the  virus  be  cultivated,  and  what  changes  take  place  in  it  ?  How 
may  immunity  against  the  disease  be  produced  ?  Who  discovered  and 
advocated  this  method  of  inoculation? 

What  is  anthrax?  What  are  some  of  its  synonyms?  To  what 
is  it  due  ?  How  may  it  be  transmitted  ?  What  are  the  measures  of 
prophylaxis  against  it,  both  for  man  and  animals  ? 

What  is  glanders?  To  what  is  it  due?  How  may  infection  occur? 
What  should  be  done  with  animals  sick  with  this  disease  ?  What  else 
should  be  done  ? 

25 


CHAPTER  XX. 
Intiseptics,  Disinfectants,  and  Deodorants. 

Much  confusion  exists  in  the  popiihir  mind,  and  even 
amonf^  pliysicians,  as  to  the  exact  mrauing  of  the  terms  at  the 
head  of  this  chapter.  By  man)'  they  are  used  synonymously,  and 
hence  frequently  give  rise  to  ambiguity  and  misunderstanding. 

Antisepsis,  which  is  so  frequently  confounded  with  disin- 
fection, should  be  more  accurately  defined  than  is  usual  by 
writers.  An  antiseptic  is  an  agent  which  retards,  prevents,  or 
arrests  putrefaction,  decay,  or  fermentation.  It  does  not  neces- 
sarily destroy  the  vitality  of  the  organisms  upon  which  these 
processes  depend.  An  antiseptic  may  also  arrest  the  develop- 
ment of  the  organisms  which  cause  infectious  diseases,  and  may 
lience  be  used  as  a  preventive  of  such  diseases.  But  antiseptics 
do  not  destroy  the  life  of  disease-germs,  and  hence  cannot  be 
relied  upon  when  such  organisms  are  present. 

By  dishifection,  in  tlie  proper  and  restricted  use  of  the  term, 
is  meant  the  destruction  of  the  specific  infectious  material  which 
causes  infectious  diseases.  If  the  view  is  acce[)ted  that  all  in- 
fectious diseases  are  due  to  micro-organisms  or  germs,  then  a 
disinfectiint  is  equivalent  to  a  germicide.  In  sanit-ary  practice 
and  experimental  investigations  tliis  view  is,  in  fact,  adopted. 
In  testing  the  action  of  various  disinfecting  agents  upon  infec- 
tious material,  the  biological  test  is  the  one  universally  relied 
upon  by  experimenters,  and  no  observations  upon  disinfection 
based  upon  chemical  tests  alone  would  be  accepted  by  sanitarians 
as  conclusive.  It  may  therefore  be  assumed  for  practical  pur- 
poses that  no  agent  can  be  accepted  as  a  disinfectant  if  it  is  not 
also  a  germicide.  From  this  it  follows  that  disinfection,  to  be 
trustworthy,  must  be  thorough,  "There  can  be  no  partial 
disinfection  of  infectious  material ;  either  its  infectious  power  is 
destroyed,  or  it  is  not.  In  the  latter  case  there  is  a  failure  to 
disinfect."  *     Obviously,  also,  there  can  be  no  disinfection  in  the 

*  Report  of  Committee  od  DisinCectants  of  tb«  American  Public  Health  AMnclationji.  2M, 

(3H7) 
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absence  of  infectious  materitil.  Fiecal  discharges,  a  diseased 
body  or  corpse,  clothitifj^,  bedding,  an  apartment,  a  ship,  or  a 
hospital  ward  may  or  may  not  be  hifected.  In  the  former  case 
we  may  speak  of  disinJi'ctiiig  them  ;  in  the  latter,  it  Avould  be  an 
inappropriate  use  of  the  word. 

Confusion  is  also  liable  to  arise  by  considering  disinfectants 
and  deodorizers  as  synonymous.  Deodorants  merely  remove 
offensive  odors,  and  may  not  possess  any  disinfecting  power 
whatever.  Thus,  one  of  tlie  most  efficient  disinfectants  at  our 
command  (mercuric  cliloride)  is  not  a  deodorizer  at  all,  except 
by  preventing  putrefaction.  On  the  other  liand,  some  of  tlie 
most  effective  deodorants  have  only  a  subordinate  position  in  the 
scale  of  disinfectants. 

Careful  investigations  have  shown  that  tliere  is  a  wide 
divergence  bet^veeu  various  disinfecting  agents  in  their  influence 
upon  disease-germs,  some  being  efficient  in  higli  dilutions,  while 
others  require  to  be  Incniglit  in  contact  with  the  germs  in  great 
concentration.  For  example,  mercuric  chloride  will  act  as  an 
efficient  poison  to  certain  disease-germs  (anthrax  spores)  in  the 
proportion  of  1  to  1000,  while  zinc-chloride  must  be  used  in  the 
proportion  of  1  to  5  (or  20  per  cent.). 

It  has  been,  further,  discovered  that  different  disease-germs 

present  varying  resisting  power  to  tlie  siime  disinfecting  agent, 

some  being  easily  destroyed,  while  others  are  much  more  resistant. 

For  example,  the  following  table  shows  a  number  of  experiments 

made  by  Dr.  Meade  Bolton  for  the  American  Committee  on 

Disinfectants : — 

Table  XXX. 


Oroahibm. 

Chloride  at 
Lime. 

MercDrio 
Cblorido. 

Cailwlic  Aokl. 

Typhoid  bacillus  ,     .     .     .     , 
Cholera  spirillum      .... 
Anthrax  spores 

Stftphylocoecus  aureus.     .     . 
StitphylococcuB  citreus       .     . 
Staphylococcus  albus    .     .     . 

1 : 2000 
1  : 2000 
1:100 

1:200 

1:50 

1:200 

1  :  10,000 
1:10,000 
1 :  1000 

1 :  100 
1:100 
1:50 
(nnr«ruiii.) 
1:100 
1:100 
1:100 
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Assuming  that  infectious  diseases  are  caused  by  inicro- 
organisras,  and  that  those  are  dilFerent  from  the  micro-organisms 
of  ordinary  decay  or  putrefaction,  it  can  be  reudily  understood 
that  the  processes  of  organic  decomposition  miiy  themselves  act 
as  (lisinfecUmts.  It  is  known,  for  examine,  that  when  a  fer- 
menting liquid  putrefies,  the  organisms  of  ferrueutation  disap- 
pear and  give  place  to  the  organisms  of  putrefaction  (bacterium 
termo,  etc.).  So,  likewise,  the  bacilli  of  anthrax  and  of  tuber- 
culosis are  killed  by  the  laitrefactive  process,  if  this  takes  place 
in  the  absence  of  free  oxygen.  Furthermore,  the  reju-oduction 
of  organisms  of  a  certain  kind  ceases  when  certain  chemical  (?) 
changes  take  place  in  their  environment.  Fermonliition  in  a 
saccharine  liquid  ceases  and  the  ferment-organisms  die  when  the 
accumulation  ol'  the  product  of  the  fermentation  (alcohol)  has 
reached  a  certain  proportion,  although  there  may  still  be  un- 
decomposed  sugar  present.  In  like  manner  it  is  intelligible  that 
the  products  of  micro-organisms  may  eventually  destroy  their 
producers,  and  so  place  a  liniit  to  the  morbid  process.  The 
specific  cause  of  snuill-pox,  yellow  le\er,  rlujlera,  and  similar 
infectious  diseases  is  rapidly  destroyed  when  decomposition  of 
the  corpses  of  tlmse  dead  with  sudi  diseases  sets  in.  Hence, 
the  reason  why  infections  diseases  are  not  spread  from  cemeteries. 

From  the  Ibregoing  it  may  be  gatticred  that  disinfection 
consists  chiefly  in  a  struggle  against  organized  disease-geiins.' 
As,  however,  experiments  and  observations  have  shown  that  the 
life-Iiistory  of  disease-germs  varies  with  flie  different  organisms 
involved,  it  becomes  evident  that  si)ecific  directions  concerning 
disinfection  can  be  given  only  when  the  life-history  of  tlie 
specific  organism  is  known. 

The  American  Committee  on  Disinfectants,  to  whose  work 
reference  has  already  been  made,  divides  disinfectants  into  two 
classes :  those  efficient  for  the  destruction  of  infections  material 
containing  spores,  and  those  which  will  destroy  infectious  ma- 
terial only  in  the  absence  of  spores.     The  recommendations  of 

1  Mueller  und  Falk,  In  RealencyolopeiUe  d.  (as.  Heilk.,  Bd.  IV.,  p.  I& 
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the  committee,  covering  not  only  the  appropriate  disinfectant  to 
be  used  for  the  destruction  of  the  or^nisms,  but  also  the  con- 
ditions under  which  the  agent  should  be  used,  are  as  follow : — 
The   most   useful  ngents   for  the  destruction   of  spore-containing 
infectious  material  are  : — 

1.  Fire.     Complete  destruction  by  burning. 

2.  Steam  under  prestsure.     l(ib°  C.  (221°  F.)  for  ten  minutes. 

3.  Boiling  in  water  for  half  an  hour. 

4.  Chlorinated  livie.^     A  4-per-cent.  solution. 
6,  Mei'vnric  chloride.     A  solution  of  1  to  500, 

For  the  destruction  of  infectious  material  which  owes  its  infecting 
power  to  the  presence  of  micro-organisms  not  containing  spores,  the 
committee  recommends : — 

1.  Fire.  Complete  destruction  by  burning. 

2.  Boiling  in  water  for  ten  minutes. 

3.  Dry  heat.     110='  C.  (230^  F.)  for  two  hours. 

4.  Chlorinated  lime.^     A  2-per-cent.  solution. 

5.  Solution  of  chlorinated  soda.^     A  lO-per-ceut.  solution. 

6.  Mercuric  chloride.     A  solution  of  1   to  2000. 

7.  Sulphur  dioxide.  Exposure  for  twelve  hours  to  an  atmosphere 
containing  at  least  4  volumes  per  cent,  of  this  gas  in  presence  of 
moisture.' 

8.  Carbolic  acid.     A  5-per-cent.  solution. 

9.  Sulphate  of  copper.     A  5-per-cent.  solution. 
10.   Chloride  of  zinc.     A  lO-per-cent.  sotutioii. 

The  committee  would  make  the  following  recommendations  with 
reference  to  the  practical  application  of  these  agents  for  disinfecting 
purposes : — 

For  Excreta. 

(a)  In  the  sick-room  : — 

1.  Chlorinated  lime  in  solution,  4  percent. 
In  the  absence  of  spores  : — 

2.  C.'irliolic  acid  in  solution,  5  per  cent. 

3.  Sulphate  of  copper  in  solution,  5  per  cent. 
(6)  In  privy-vaults : — 

1.  Mercuric  chloride  in  solution,  1  to  500.* 

2.  Carbolic  acid  in  solution,  6  per  cent. 

>  Sboiilil  ionttln at  Ien»l25  |t«r  rent,  of  Arik.iUljl«  chloiioe. 

*  BliDuM  roiit;iin  tt  lrit.5t  3  per  cent,  of  BvaUable  rblnrlne. 

*  Till*  wlU  reqiitre  the  cuiuUuatioii  iif  IwtwceD  1^  to2  IcilogrmmiDM  of  lutphtir  for  erary 
24  ciiblr  iiiettM  ut  ftir.«(MkCG.  lliv  Ta|Hirlxutt(m  of  Ui|ul(l  Bulpbur-Oloxldec&ii  b«  utore  Kcr:antt«)y 
rPKOlMC'l. 

* 'riic  kiMitlcHi  ut  nil  vi|tml  guiuiiily  of  |Hjtnmluiii  penuancauatc  u  » deodonuit,  miiU  to 
Kl«a  ooiur  lu  tba  luluUuu,  I*  tu  lie  reconuueudod . 
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(c)  For  the  disinfection  and  deodorization  of  the  surface  of  masses 
of  organic  material  in  privy-vaults  etc.: — 
Cbloriuated  lime  iu  powder. 

Fon  Clothing,  Bedding,  Era 

(a)  Soiled  underclothing,  bed-linen,  etc.: — 

1.  Destrut^tion  by  lift',  if  of  little  value. 

2.  Boiling  for  at  least  half  an  hour. 

3.  Immersion  in  a  solutioD  of  mercuric  chloride  of  the  strength 
of  1  to  2000  for  four  hours. 

4.  Immersion  in  a  2-per-cent.  solution  of  carbolic  acid  for  four 
hours. 

(b)  Outer  garments  of  wool  or  silk,  and  simitar  articles,  which 
would  be  injured  by  immersion  in  boiling  water  or  in  a  disinfecting 
solution : — 

1.  Exposure  in  a  suitable  apparatus  to  a  current  of  steam  for 
ten  minutes. 

2.  Exposure  to  dry  heat  at  a  temperature  of  110°  C.  (230°  F.) 
for  two  hours. 

(c)  Mattresses  and  blankets  soiled  by  the  discharges  of  the  sick  : — 

1.  Destruction  by  Are. 

2.  Exposure  to  superheated  steam  (105°  C.  =  22r^  F.)  for  ten 
minutes.  (Mattresses  to  have  the  cover  removed  or  freely 
opened.) 

3.  Immersion  in  boiling  water  for  half  an  hour. 

FoRNIXaRE    AND   ARTICLES  OF   WoOD,    LEATHER,  AND    PoRCELAIN. 

Washing,  several  times  repeated,  with  solution  of  carbolic  acid,  2 
per  cent. 

FoE  THE  Person. 

The  hands  and  general  surface  of  the  1>ody  of  attendants  of  the 
sick,  and  of  the  convalescents,  should  be  washed  with — 

1.  Solution  of  chlorinated  soda  diluted  with  nine  parts  of 
water  (1  to  lOK 

2.  Carbolic  acid,  2-per-cent.  solution. 

5.  Mercuric  chloride,  1  to  1000. 

Fob  the  Dead. 

Envelop  the  body  in  a  sheet  thorouirhly  saturated  with — 

1.  Chlorinated  lime  in  solution,  4  jht  cent. 

2.  Mercuric  chloride  in  solution,  1  to  500. 

3.  Carbolic  acid  iu  solution,  5  per  cent. 
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For  the  Sick-room  and  Hospital  Wards. 

(a)  While  occupied,  wash  all  surfaces  with — 

1.  Mercuric  cliloriilc  in  solution,  1  to  1000. 

2.  Carbolic  acid  in  solution,  2  per  cent. 
(6)  When  vacated  : — 
Fumigjate  with  sulphur  dioxide  for  twelve  hours,  burning  ftt  least  I^ 

kilograumes  sulphur  for  every  28  cubic  metres  of  air-space  in  the  ruoni ; 
then  wash  all  surfaces  with  one  of  the  nbove-meutioned  disinfecting 
solutions,  and  afterward  with  soap  and  hot  water ;  finally  throw  open 
doors  and  windows  and  ventilate  freely. 

For  Merchandise^  and  the  Mails. 

The   disinfection   of  merchandise  and  of  the   mails  will  only  be 

required  under  exceptional  circumstances  ;  free  aeratioTi  will  usually  be 

sulllcieut.      If  disinfection  seems  necessary,   fumipatif»n   with  sulphur 

dioxide  will  be  the  only  practicable  method  of  accomplishing  it  without 

injury. 

Raqs. 

(a)  Rags  which  have  been  used  for  wiping  away  infectious  discharges 
should  at  onif  be  burned, 

(h)  lings  collected  for  the  paper-makers  iluring  the  prevalence  of 
an  epidemic  should  be  disinfected,  before  they  are  compressed  in  bales, 

by- 

1.  Exposure  to  superheated  steam  (105°  C.  =  221*'  P.)  for  ten 

minutes. 

2.  Immersion  in  boiling  water  for  half  an  hour. 

Ships. 
(a)  Infected  ships  at  sea  should  l>e  washed  in  every  accessible  place, 
and  especially  localities  occupied  by  the  sick,  with — 

1.  Solution  of  mercuric  chloride,  1  to  1000. 

2.  Solution  of  carlxjlic  .aci<l,  2  per  cent. 
The  bilge  should  l>e  disinfected  by  the  liberal  use  of  a  strong 

solution  of  mercuric  chloride. 
(&)  U])on  arrival  at  a  quarantine  station,  an  infected  ship  should  at 
once  be  fumigated  with  sulphurous-acid  gas,  using  IJ  kilogr.immcs  of 
sulpliur  fur  every  28  cubic  metres  of  air-space ;  the  cargo  shnidd  then 
be  discharged  on  lighters  ;  a  liberal  supply  of  the  concentrated  solution 
of  mercuric  chloride  (1  to  32)  should  be  thrown  into  the  bilge, and  at  the 
end  of  twenty-four  hours  the  bilge-water  should  be  pumped  out  and 
replttCe<l  with  pure  sea-water;  this  should  be  repeated.  A  second  fumi- 
gation after  the  removal  of  the  cargo  is  recommended.     All  accessible 


ANTISEPTICS,   DISINFECTANTS,    AND   DEODORANTS. 


393 


surfaces  should  be  washed  witli  one  of   the  disinfecting  solutions  bere> 
tofore  recotnmeaded,«nd  subsequently  with  soap  and  hot  water. 

For  Railway-cars. 
The  directions  given  for  tlie  fiisinfcction  of  dwellings,  hospital 
wards,  and  sliips  apply  as  wel!  to  infected  railway-cars.  The  treatment 
of  excreta  with  a  disinfectant  lieri>re  they  are  scattered  along  tlic  traclta 
seeioij  desirable  at  ;dl  times,  in  view  of  the  fact  that  tliey  may  contain 
infectious  germs.  Duriug  the  prevalence  of  an  epidemic  of  cholera  this 
is  imperative.  For  this  purpose  the  standard  solution  of  chlorinated 
lime  is  recominended. 

From  the  foregoing  it  would  appear  tliat  heat,  chlorinated 
lime,  mercuric  dilorido,  solution  of  rliloriimted  soda  (Labar- 
raque's  solution),  carbolic  acid,  .^ulpluitc  of  coppov,  zinc  dtloridc, 
and  suli)liur  dioxide  (sulphur- liimes)  are  the  most  generally 
available  disinfectants. 

Tlie  following  "general  directions"  for  the  practical  appli- 
cation of  disinfection  are  given  by  tlie  romraittee : — 

Disinfection  of  Excreta^  etc.- — The  inactions  chaiTicter  of  the  dejec- 
tions of  patients  suH'L-ring  from  choU-ra  and  tviilioid  fever  is  well  estalv 
lished ;  and  this  is  true  of  mild  cases  and  of  the  earliest  stages  of  these 
diseases,  as  well  as  of  severe  and  fatal  cases.  It  is  ■prolialile  tliat  epidemic 
dysentery,  tnherculosis,  and  perliap.s  di|>htlieiia,  jellow  fever,  scarlet 
fever,  ami  typhus  fever  may  also  be  Lransmitted  by  iu«ins  of  the  alvine 
discharges  of  the  sick.  It  is,  therefore,  oC  the  first  importance  tliat  these 
should  be  disinfected.  In  cholera,  diphtheria,  yellow  fever,  and  scarlet 
fever  all  vomited  nniterini  should  also  be  Itjoked  upon  as  inffctious. 
And  in  tuberculosis,  diphtheria,  scarlet  fever,  and  infectious  pneumonia 
the  sputa  of  the  sick  should  be  disinfected  or  destroyed  by  fire.  It  Keems 
advisable,  also,  to  treat  the  urine  of  patients  sick  with  an  infectious 
disease  with  one  of  the  disinfecting  solutions  below  rceouiinended. 

Chloride  of  lime,  or  bleaching  powder,  is  perha|>s  entitled  to  the  first 
plaoe  for  disinfecting  excreta,  on  account  of  the  rapidity  of  its  action. 
The  following  standard  solution  is  recommended  : — 

Dissolve  chloride  of  lime  {chlorinated  lime,  blenching  jjowder)  of  the 
best  quality^  in  pure  water  in  the  jirojMrtion  of  6  ounces  to  the  ijullvn 
{45  grammes  to  the  litre). 

Use  1  quart  (1  litre)  of  this  solution  for  the  disinfection  of  each  dis. 
charge  in  cholera,  typhoid  fever,  etc'     Mix  well,  and  leave  in  the  vessel 

'  Oood  c'UoiliIo  of  Huir  nlinuld  cimtalii  kl  leant  2S  pvr  crpiit.  iif  nvRilaliln  I'lilnrlne. 
RetH-ntly  iiiMSint  cliloriiit;  for  diiilDfei'iltig  purposes  liiu  l<«cii  obtAlnrtl  uu  n  btrge  aokle  l>;  tb« 
electriilyalji  of  sea-wuter. 

'  Fur  »  very  cuplous  (lischargc  usv  a  larger  qoanUty. 
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for  at  least  «)iie  hour  before  tlirowing  into  privj'-well  or  w»ter-clo«et^ 
The  same  (Hreetioiis  apply  for  tlie  disinfection  of  vomited  matters, 
lufeclod  spuliini  slioiild  be  discharged  directly  into  a  cup  half  full  of  the 
solution.'  A  5-per-c'ent.  solution  oC  eurbolic  acid  may  be  U8ed  instead 
of  the  eliloriilc-oC-lime  solution,  the  time  of  exposure  to  the  action  of  the 
disinfvcttuit  being  four  hours. 

Diainfeviion  of  the  Person. — The  surface  of  the  body  of  a  sick  person 
or  of  his  tittondants,  wlipn  soiled  with  infectious  discharges,  should  be  atJ 
once  olcansp<l  with  a.  suitable  disinfecting  agent.  For  this  purpose,  8olu-i 
tion  of  chlarinnted  soda  (liquor  sudie  chioriniitffi — Labarraque's  solution) 
diluted  with  9  parts  of  water,  or  the  stjindard  solution  of  chloride  of  lime 
diluted  with  3  parts  of  water,  mny  be  used.  A  2-|ier-cent.  solution  of 
carbolic  acid  is  also  suitable  for  this  purpose,  and  under  proper  medical 
supervision  the  u'ic  of  a  solution  of  corrosive  sublimate  (1  to  1000)  is  to 
be  reconiinended. 

In  diseases  like  small-pox  and  scarlet  fever,  in  which  the  infectious 
agent  is  given  off  IVoni  the  entire  surface  of  the  body,  occasional  ablu- 
tions with  the  alxne-nieiitioned  solution  of  chloriunted  soda  are  recom- 
mended. 

In  all  infectious  diseases  the  body  of  the  dead  t^hould  bo  envelo|)ed 
in  a  sheet  saturated  with  the  standard  solution  of  chlorinated  lime,  or 
with  a  5-per-cent.  solution  of  carbolic  acid,  or  a  1  to  500  solution  of  cor- 
rosive sublimate. 

Dittin/ection  of  Clothing. — Boiling  for  half  an  hour  will  destroy  the 
vitality  of  all  known  disense-gernis,  and  there  is  no  better  way  of  dis- 
infecting clothing  or  Viedding  which  can  be  washed  tiian  to  put  it 
through  the  ordinary  oi>erations  of  the  laundry.  No  delay  should  occur, 
however,  between  the  time  of  removing  soiled  clothing  from  the  person 
or  bed  of  the  sick  and  its  ininiersiun  iu  boiling  water,  or  in  one  of  the 
following  Koluttons  until  this  can  be  done  : — 

Corrosive  sublimate,  1  gramme  to  the  litre  (I  to  1000),  or  carbolic 
acid  (pure),  8  grammes  to  the  litre. 

The  articles  to  be  disinfected  must  be  thoroughly  soalied  with  the 
disinfecting  solution  and  left  in  it  for  at  least  two  hours,  uller  which  they 
may  be  wrung  out  and  sent  to  the  wash,* 

Clothing  or  bedding  which  cannot  be  washed  should  l^  disinfected 


'  Rflcentljr  a.  small  !iplttla|;-cii|i  ni.-«(le  of  xtilT  paper  lias  liecn  Introcliired  rsprrlall^'  fnr  the 
use  of  consuiupUves.  The  cup  ik  can  itxl  at>out  by  the  iiaticnt  or  k«pt  within  rcai  b.  When  the 
cup  liiu  Itccn  III  use  for  a  Uine,  and  bcfurc  lh«  tpota  ran  benniiie  drsiri-iitcd.  It  is  thrown  iDto  tha 
Are  and  burned. 

'  Huhitionx  of  rnrrivilvr  stihtim.ite  ulioald  not  lie  placed  in  metal  rerrptarlea,  for  the  s&ll  la 
deooinpniieil  and  Itiv  oiercury  prrripllatrd  liy  (■oiita<?t  witli  (.■upper,  lead,  or  tin.  A  wowleo  tab 
OC  cattbcn  crock  I*  a  auitabto  roreptacle  fur  such  sululluaa. 
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by  Bti-ara  in  a  proirerly-eotiBtnieted  disinTection  cliainber.  In  the  absence 
of  a  suitable  steam  disinfecting  apparatus,  infected  clothing  and  bedding 
should  l>e  burned. 

Dixinfettion  0/ the  Sick-room. — In  the  Bick-room  no  disinfectant  can 
take  the  place  of  free  ventilation  and  cleanliness.  It  ia  an  axiotn  in  sani- 
tary science  that  it  is  iinpriicticnble  to  disinfect  an  occupied  apartment 
for  the  reason  that  disease-;ferms  are  not  destroyed  by  the  iiresence  in 
the  atmosphere  of  any  known  disinfectant  in  respirable  quantity.  Bad 
odors  may  be  neutralizeit,  but  this  does  not  constitute  disinfection  in  the 
sense  in  wliich  the  term  is  here  nscd.  These  bad  odors  are,  for  the  most 
part,  an  iiuliLiition  yf  want  uf  clenidiiicss  or  of  proper  ventilation,  and  it 
is  better  to  turn  contuminated  air  out  of  the  window  or  nj)  the  chimney 
than  to  attempt  to  purify  it  liy  the  use  of  volatile  chemical  agents,  such 
as  carbolic  acid,  chlorine,  etc.,  which  are  at!  more  or  less  offensive  to  the 
sick,  and  are  nseless  so  far  as  disinfection — properly  so  called — is  con- 
cerned. 

When  an  apartment  which  has  been  occupied  by  a  person  sick  with 
an  infectious  disease  has  been  vacated,  it  sliould  be  disinfected.  The 
object  of  disinfection  in  the  sick-room  is  mainly  the  destruction  of  infec- 
tious material  attached  to  surfaces  or  deposited  as  dust  upon  window- 
ledges,  in  crevices,  etc.  If  the  room  has  been  properly  cleansed  and 
ventilated  while  still  occupied  by  the  sick  person,  and  especially  if  it 
was  stripped  of  carpets  and  unnecessary  furniture  at  the  outset  of  his 
attack,  the  ditlk-ultica  of  disinfection  will  Ije  greatly  reduced. 

All  surfaces  sliould  be  thorouf^hly  washed  with  the  standard  snlu- 
tion  of  chloride  of  lime,  dUuted  with  3  parts  of  water,  or  with  1  tn  101)0 
solution  of  corrosive  sublimate.  The  walls  and  ceiling,  if  plastered, 
should  Ik;  subsetiuenlly  treated  wilii  a  lime-wash.  Especial  wire  must 
Ik;  t:iken  to  wash  away  all  dust  from  window-ledges  and  other  places 
where  it  may  have  settled,  and  thoroughly  to  cleanse  crevices  and  out- 
of-the-way  places.  After  this  application  of  the  disinfecting  solution, 
and  an  interval  of  twenty-four  hours  or  longer  for  free  ventilation,  the 
floors  and  wood-work  should  be  well  scrubbed  with  soap  and  hot  water, 
and  this  should  bo  followed  by  a  second,  more  prolonged  exposure  to 
fresh  air,  admitted  through  open  doors  and  windows. 

As  an  additional  precaution,  fumigation  with  sulphurous-acid  gas  is 
to  be  recommended,  especially  for  rooms  which  have  been  occupied  by 
patients  with  small-pox,  scarlet  fcA-er,  diphtheria,  typhus  fever  and  yel- 
low fever.  But  fumigation  with  Rulphurous-aci<l  gas  alone, as  commonly 
practiced,  cannot  be  relied  upon  for  disinfection  of  the  sick-room  and  its 
contents,  including  bedding,  furniture,  infected  clothing,  etc.,  as  is  popu- 
larly  beliuved. 
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WUen  fumigation  is  practiced,  it  should  precede  the  general  washing 
with  a  disinfecting  solution  heretofore  recommended.  To  insure  any 
results  of  value,  it  will  be  necessary  to  close  the  apartment  to  be  disin> 
fected  as  completely  as  possible  by  stopping  up  iili  api-rtiircs  through 
whieit  tlio  gas  niigiit  escape,  and  to  buru  not  less  than  3  poumls  of 
sulphur  for  each  1000  cubic  feet  (1^  kilogrammes  to  28  cubic  metres)  of 
air-space  in  the  room.  To  secure  complete  combustion  of  the  sulphur, 
it  should  he  placed,  in  the  form  of  powder  or  small  fragments,  into  a 
shallow  iron  pan,  which  shotdd  be  set  upon  a  couple  of  bricks  in  a  tub 
partly  filled  with  water,  to  guard  against  fire.  The  sulphur  should  be 
thoroughly  moistened  with  alcohol  before  igniting  it,' 

Disiit/eciion  of  Privy-vaults,  Cesa-poolsy  etc. — When  tlic  excreta 
(not  previously  disinfected)  of  patients  with  cholent  or  typhoid  fever 
have  been  thrown  into  a  privy-vault  this  is  infected,  and  disinfection 
should  be  resorted  to  as  soon  as  the  fact  is  di8covereil,or  whenever  there 
is  reasonable  suspicion  that  such  is  the  case.  It  will  be  advisable  to  take 
the  same  precautions  with  reference  to  privy-vaults  into  which  the  ex- 
creta of  yellow  fever  have  been  thrown,  although  we  do  not  definitely 
know  that  this  is  infectious  material. 

For  this  puritose  tlie  standard  solution  of  chloride  of  lime  may  be 
used  in  quantity  proportioned  to  the  amount  of  niaterial  to  be  disin- 
fected, but  where  this  is  coiisidfrable  it  will  scarcely  be  practicable  to 
sterilize  the  whole  mass.  The  liberal  and  rc|>eated  use  of  this  solution, 
or  of  a  5-|)er-cent.  solution  of  carbolic  acid,  will,  however,  disinfect  the 
surface  of  the  mass,  and  is  especially  to  be  recommended  during  the  epi- 
demic prevalence  of  typhoid  fever  or  of  cholera. 

All  exposed  ijortions  of  the  vault,  and  the  wood-work  above  it, 
should  Ije  thoroughly  washe<l  down  with  the  disinfei-ting  solution.  In- 
stead  of  the  liisinlecting  solutions  recommended,  chloride  of  lime  in 
powder  maj-  be  daily  scattered  over  the  contents  of  the  privy- vault. 

Disinfection   of  Intjenta. — It   is   well  established  that   cholera  and^ 

typhoid    fever   arc   very   fre<piently,  and   perhaps,  usunlly,  tninsmitted 

through  the  medium  of  infected  water  or  articles  of  food,  and  es|»eciall3' 

milk.     Fortunately,  we  have  a  simple  means  at  hand  for  disinfecting  such 

infecte<i  fluid.     This  consists  in   the  application  of  heat.     The  boiling 

temperature  maintained  lor  half  an  hour  kills  all   known  disease-germs. 

So  far  as  the  germs  of  cholera,  yellow  fever,  and  diphthi-ria  are  concerned, 

there  is  good  reason  to  believe  that  a  temperntnre  considerably  lielow 

the  l)oiling-point  of  water  will  destroy  them.     Kiit  in  order  to  keep  on 

the  safe  side,  it  is  best  not  to  trust  anything  short  of  Mie  boiling-point 

(100°  C.  =  212-  F.)  when  the  object  is  to  disinfect  food  or  drink  which  is 

■  r.i'|iii>l  niih.v<lri>ii*  «nlt>hnr-dloKl<l«  maybe  lueil,  and  will  prolntbly  glv«  t>«tur  raanlM  ■ 
thftn  combii&tioii  ur  Niiliihur. 
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^m     opeti  to  the  siispifioti  of  contsiining  tlie  germs  of  aiij 

in 

fectioiis  disense.          ^^^| 

During  tli«  prevnlence  of  an  epidemic  of  chokrn  it  is  well  to  boil  all  water          ^^^| 

^L      for  tlrinitin<T  purposes.     After  lioiling,  tiie  w.nter  may 

he  il I tc rc(  1 .  if  neces-          ^^^| 

^^     sary,  to  remove  sediment,  and  tticii  cooled  witli  pure 

ice 

if  desired.                  ^^H 

^M            The   fullowinjj    sti!)stances   arc    antist-pti 

C'S, 

but    in    the        ^^M 

H     strength  given  cannot  bo  dt-pendi'd  uptm  as  disinic'ctAnts : —               ^^| 

B^                                                 Table  XXXI. 

^B 

^^^H          Ttiymol,           ....... 

. 

80,000.                 ^^M 

^^^^1        Bicliloridii  (»r  nii'rcury, 

^H 

^^^^1         Oil  of  mi)»<tanl, 

^^M 

^^^^B        Acetate  of  alumina, 

^H 

^^^^^        Bromine, 

^H 

^^^H        Picric  acid,    . 

^^M 

^^^^M                       .... 

^^M 

^^^^B         Sulphuric  acid, 

.1 

: 800-1 

^^M 

^^^H        reriij!iii(;niiute  of  potassium, 

^^M 

^^^^B        Civniphur, 

^^1 

^^^^B         Eucal3'ptol, 

^H 

^^^^P        Chromic  acid, 

^H 

^^^^H         Chliiride  of  aluniiiium,  . 

^H 

^^^^H         Hydruohloric  ncid. 

^^M 

^^^^1         Benzoic 

^^M 

^^^^K        Quinine,          .... 

^^M 

^^^^K        Boric               .... 

.1 

: 200-1 

^^M 

^^^^K         Salicylic  acid, 

.1 

: 200-1 

^^M 

^^^^K        Carbolic  acid. 

^^1 

^^^^M         Sulphate  of  copper, 

^^M 

^^^^1         Nitric  acid,     . 

^^M 

^^^H        Biborate  of  soda,  . 

^^M 

^^^B        Sulphate  of  iron,    . 

^^M 

^^^H        Creasote, 

^H 

^^^^B         Arsenious  acid, 

^^M 

^^^^B         Pyrogallic  acid. 

^^M 

^^^B        Tr.  chloricle  of  iron, 

^H 

^^^H        Alcohol, 

.     40  to  9 

b  per  cent.                    ^^H 

^r^         The  agents  mentioned  in  the  above  list 

m 

ay  all  be  used        ^^H 

H     with  siitisfartory  re.sults  in  surgical  and  obstetri 

cal  practice  as        ^^| 

H     anti.sfi»ti(s,  but  it  must  be  borne  in  mind  that 

th 

e  great  danger        ^^H 

H     in  treating  wounds  comes  from  carrying  infection 

tis  particles  to        ^^H 

H     them  in  the  hands  or  instruments  of  the  operatoi 

In  order  to       ^^M 
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render  these  aseptic  the  most  thorough  measures  of  disinfection, 
sucli  as  heat,  strong  chemical  disinfectants,  and  physical  as  well 
as  chemical  and  biological  cleanliness  are  indicated.  In  a  sur- 
gical wound,  or  in  the  vagma  and  uterus  of  the  parturient 
woman,  the  use  of  antiseptics  is  entirely  secondary  to  disinfec- 
tion, under  wliich  may  primarily  he  understood  rigid  cleanliness. 

In  public  and  private  sanitation,  antiseptics  have,  as  in 
practical  surgery,  a  siibordinate  importance. 

Deodorizers  are  sometimL's  useful  in  sanitiry  practice,  but 
care  must  be  tiiken  not  to  look  upon  deodorization  as  equiva- 
lent to  disinfection.  Among  the  must  useful  dt-odorizers  are 
chloride  of  zinc,  chloride  of  lime,  permanganate  of  potassium, 
and  a  number  of  tlie  agents  mentioned  in  Table  XXXL 

[The  following  additional  works  are  recommended  for 
study  in  connection  with  this  chapter : — 

Steniltertj  and  Magnin,  Tlie  Bneteria,  2cl  ed. — Fhiegge,  Fcrmenle 
und  MikroparaKiten,  in  von  Pt^teiikofi'r  iind  Ziemssen's  Hnndb.  d. 
Hj'siiene,  I  Tli.,  2  Ahth.,  1  Hft. — Wernich,  Desinfcctionslchre  znin  prak- 
tischcn  Gebrauch. — Vullin/rraitd  des  Dj-sinfectants  etde  la  Disinfection. 
— Final  Report  of  the  ComniiLtt'e  on  Disinfectants  of  the  American 
Public  Health  Association. — Sternberg,  Disinfection  and  Personal] 
Prophylaxis   Lomb  Prize  Eaeay.  1880.] 


QUESTIONS   TO    CHAPTER  XX. 

Antiseptics,  Disinfectants,  and  DuoDORjVNTa 


What  is  an  antiseptic?  How  may  it  hv  used?  Is  it  necessarily  a 
disinfectant?  Why?  I9  a  disinfectant  ait  antiseptic?  Why?  Why 
must  disinfection  be  tlioroiigli  to  be  of  any  vatiiw?  Wiiat  is  ncct'ssary 
that  tliLTc  may  be  disinfection  ?  How  is  the  term  often  popularly,  but  in- 
correctly, used  ? 

What  is  the  essential  difference  between  a  disinfectant  and  a  de- 
odorant? What  is  a  germicide?  What  is  the  true  test  of  the  value  of  a 
disinfectant?  Have  deodorants  as  such  any  real  sanitary  value?  How 
do  disinfectants  difler  in  relation  to  disease-perms?  How  do  the  latter 
difleriri  relation  to  the  former?  How  may  the  prwlucls  of  putrefaction, 
fermentation,  or  decay  act  as  disinfectants?  How  may  the  products  of 
the  disease-germs  themselves  act  as  antiseptics  or  disinfectants? 

How  may  disinfectants  bo  classified?  What  are  most  useful  apcnts 
for  destroying  spore-coHtaiuing  infectious  material?  llow  should  these 
be  used?  What  do  we  call  disinfection  by  fire  or  heat?  What  agents 
may  be  used  to  disinfect  infectious  ninttor  not  contniniug  spores  ?  Which 
are  most  etbcacious  ?  What  is  an  essential  factor  in  the  successful  use 
of  all  disinfectants  ? 

In  what  diseases  may  the  excreta  be  infected?  What  disinfectants 
may  be  used  for  excreta  in  the  siciv-rooni  ?  In  cess-[HK>l8?  Why  is 
mercuric  chloride  not  so  etticsicious  here?  What  is  the  objection  to  the 
use  of  carbolic  acid  in  typhoid  fever?  Why  is  chlorinated  lime  such  a 
valuable  disinfectant?  How  nuieh  chlorine  should  it  contain?  How 
should  it  be  pre|i!irod  ?  What  is  "  milk  of  lime,"  and  what  value  has  it 
as  a  disinfectant  for  excreta  ? 

How  may  soiled  underclothing,  bed-linen,  etc.,  be  disinfected  ?  How 
long  should  clothing  be  boiled  in  order  to  thoroughly  disinfect  it  ?  How 
may  clothing  that  would  be  harmed  by  immersion  or  chemicals  be  dis- 
infected ?  Whal  will  be  the  elfects  on  clothing  of  chlorine  and  sulphur 
gases?  How  may  mattresses,  blankets,  etc.,  be  disinfected?  How  long 
should  the  active  process  require? 
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400  QUESTIONS  TO  CHAPTER  XX. 

What  are  some  of  the  best  disinfectants  for  use  on  the  person  f  How 
may  the  danger  of  infection  from  a  case  of  scarlet  fever,  small-pox,  etc., 
be  lessened  ?  How  should  the  bodies  of  those  dead  of  infectious  dis- 
eases be  cared  for? 

What  can  be  done  in  the  way  of  disinfection  during  the  occupancy 
of  the  sick-room  ?  What  are  the  only  disinfectants  available  ?  What 
value  will  deodorants  have  here  ?  What  method  is  to  be  followed  as  soon 
as  the  sick-room  is  vacated  ?    Describe  in  detail. 

How  may  suspected  merchandise  and  the  mails  be  purified  ?  What 
treatment  should  rags,  etc.,  undergo?  What  is  the  method  prescribed 
for  the  disinfection  of  a  ship?  For  railway-cars?  (See  chapter  on 
Quarantine.) 

How  may  articles  of  food  and  drink  be  made  sterile  and  safe  for  use  ? 

How  are  antiseptics  and  disinfectants  to  be  used,  and  for  what  pur- 
pose, in  surgical  and  obstetrical  pmctice  ? 


CHAPTER  XXL 

Vital  Statistics. 


(Reviled  by  Skncoa  Eobbrt,  A.M.,  M.D.) 

The  registration  of  vital  statistics  comprises  tlie  recording 
of  the  births,  niarriafi^es,  deaths,  ami  di.scascs  of  a  city.  State,  or 
nation.  The  facts  thus  secured  must  \w  properly  classitied  and 
studied,  for  in  no  otlier  way  can  a  knowledge  of  the  health  of 
the  inhabitants  of  such  communities  be  obtained,  and  a  real 
test  is  thus  also  furnished  of  the  actual  efficiency  of  sanitary 
undevtakinifs.  Wo  may,  indeed,  study  disease  both  by  obscrva- 
tion  and  experiment,  thus  learning  that  some  maladies  are  more 
preventable  than  others  and  discovering  their  causes  and  means 
of  prevention  ;  and  it  is  also  true  that  for  smaller  or  special 
communities,  such  as  armies,  navies,  schools,  or  sjK'cial  clnsses 
of  workmen,  the  liealth  status  may  be  obtjiined  by  direct 
methods;  but  for  large  communities  this  is  clearly  impracti- 
cable, and  the  sanitarian  is  obliged  to  depend  upon  the  census 
and  the  above-mentioned  registration. 

The  census  is  the  count  of  its  population  which  every 
civiUzed  country  makes  at  certain  intervals,  its  returns  also 
including  particulars  as  to  age,  »ex,  race,  occupation,  etc. 
From  the  sanitarian's  stand-point  the  age-record  is,  next  to  the 
population,  the  most  important  return,  for  the  death-rate  varies 
most  according  to  age.  In  this  country  the  <5crn«u«»  now  fur- 
nishes various  data  for  loealisEed  "  sanitary  district!},"  wJiich  may 
be  even  smaller  than  city  wards,  and  thcao  data  afford  the  ))&mh 
of  comi>arison  for  variations  in  different  pert*  of  the  same  city 
and  at  different  periods. 

The  records  of  births,  marriages,  deatlis,  and  diseases  ara 
obtained  from  the  regiRtration  bureau,  haring  been  fnrnished 
tlie  latter  by  duly  authorized  iiermjUH.  The  duty  of  regiatrBtion 
should  devolve  upon  the  sanitary  administmtiou,  such  as  the 
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local  or  State  board  of  liealtli,  this  being  the  most  ajipropriate 
medium  for  the  collection  of  tlic  information  in  question,  uhile 
the  individual  returns  should  obviously  be  made  to  the  bureau 
by  the  attending  physician  in  each  case.  And,  as  these  returns 
should  be  as  accumtc  as  possible,  especiallj'  as  regards  the  diag- 
nosis of  prerentable  diseases  and  tlie  deterrahiatiou  of  the  causes 
of  death,  both  primary  and  secondary,  it  is  one  of  the  reasons 
why  the  State  should  carefully  determine  the  qualifications  of 
the  pliysicians  whom  it  allows  to  practice  within  its  confines. 

From  a  sanitary  point  of  view,  the  most  important  object  of 
a  i-egistratiou  of  vital  statistics  is  to  "  give  warning  of  the  undue 
increase  of  disease  or  death  presumed  to  be  due  to  preventable 
causes,  and  to  indicate  the  localities  in  which  sanitary  effort  is 
most  desirable  and  most  likely  to  be  of  use."' 

It  should  be  remembered  that  the  following  fundamental 
principles  that  lujdcrlie  all  statistical  inquiries  must  be  consid- 
ered in  the  examination  and  analysis  of  any  records  or  reports 
of  the  kind  in  question  : — 

1.  The  numerical  units  with  which  tlje  inquiry  has  to  do 
must  be  constant,  definite,  and  preciise  in  character;  if  any  lack 
these  qualities,  such  should  be  omitted  altogether.  Hence  the 
care  that  should  be  observed  in  the  diagnosis  of  all  cases. 

2.  Groups  of  the  numerical  units  must  be  so  arranged 
that  no  unit  is  in  more  than  one  grou|t  nt  a  time,  and  so  that 
there  can  be  no  question  as  to  the  groui)  in  which  each  unit 
belongs.  This  is  comparatively  simple  where  the  grouping 
regards  otdy  the  age,  sex,  rare,  etc.,  but  the  difficulty  increases 
with  the  complexity  of  facts  and  requires  special  talent  to 
properly  analyze  and  develop  all  possible  features. 

3.  There  must  be  a  standard  to  express  the  relation  of 
each  grou|)  to  the  suin  of  the  individual  unit.  This  is  usually 
100,  1000,  or  some  multi[)le  of  either. 

4.  The  relation  of  each  group  to  the  total  units  is  not  a 

'  7.  8.  Btlllnes,  "  RoKi'ti  <«<>"'<  of  Vital  Hutisttcs,"  Afflerloao  Journal  of  Uie  MwUoU  I 
eoot-*,  vol.  IxxxT,  p.  37. 
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constant  one  unless  all  the  factors  which  govern  that  relation 
are  fixed  and  invariable, — a  condition  which  obviously  does 
not  obtain  in  vital  statistics.  The  limit  of  variation  in  the 
relation  of  the  component  groups  to  the  total,  in  two  or  more 
similar  series,  may,  however,  be  expressed  mathematically,  and 
the  variation  itself  will  be  found  to  diraiuisli  as  the  sum  of  in- 
dividual units  increases.  Thus,  if,  in  the  formula  m  +  7i  =  g, 
m  be  the  number  of  units  in  one  group  and  7i  the  number  in 
the  other,  tlie  limit  of  variation  will  be  indicated  by  the  expres- 
sion 2V^";  or,  again,  tlie  relative  value  of  two  or  more  series 
is  as  the  square  roots  of  the  number  of  units  in  the  respective 
series. 

The  arithmetical  mean  is  often  used  in  vital  statistics,  and 
this  will  always  approximate  the  invariable  if  the  number  of 
units  is  sufficient,  but  it  must  be  remembered  that  tlie  rcUition 
expressed  by  the  average  in  one  case  cannot  be  predicated  posi- 
tively of  any  other.  As  Dr,  Guy  says,  "Averages  are  numerical 
expressions  of  probabilities ;  extreme  values  are  expressions  of 
possibilities." 

The  graphic  representation  of  statistical  results,  examples 
of  which  are  given  on  pages  21  to  25  of  this  volume,  is  of 
advantage,  since  it  brings  their  salient  features  clearly  before 
the  attention  of  the  observer. 

Tlie  numerical  luiits  with  wliich  we  are  conccnied  in  vital 
statistics  are  {x-rsons.  cither  living  or  dead,  and  these  are  di- 
vided into  groups  according  to  age,  sex,  race,  etc.  Populations 
tend  nuturally  to  increase,  the  natunil  increment  being  meas- 
ured by  the  ditference  hi  the  number  of  births  and  deaths ;  but 
the  actual  increment  depends  upon  how  this  is  modified  by  the 
relation  between  immigration  and  emigration.  If  these  factors 
were  all  constant,  the  [)opulation  would  increase  in  geometrical 
progression  ;  but  as  this  is  not  so,  it  cannot  be  exactly  deter- 
mined for  periods  other  than  those  in  which  the  census  is 
taken.  However,  in  determining  the  {K)pulation  for  years  other 
than  census  years,  it  is  customary  to  assume  that  the  same  rate 
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of  increase  continues  as  prevailed  between  tlic  last  two 
Buses,  and  to  calculate  the  population  tfierclVora  by  means  of 
geometrical  progression  or  lof^aritlinis.  The  number  of  houses 
in  a  city  will  help  to  determine  the  approximate  population,  for 
the  average  niimber  of  ptnsous  tc)  the  house  in  any  city  remains 
about  the  same  from  year  to  year.  Such  counts,  as  well  as 
police  censuses,  are^  howe>u?r,  almost  always  too  high.  In 
small  and  slowly-growijig  districts  one-tenth  of  the  difference 
in  popnlatiuu  of  the  last  two  censuses  may  l>e  taken  for  each 
year  since  the  last  census.  The  population  is  always  counted 
and  annual  birth-  and  death-  rates  calculated  for  the  middle  of 
the  year  in  this  country. 


REGISTRATION   OF    BIRTHS. 

The  <olIcction  of  data  for  an  accurate  registration  of  births 
is  much  more  difficult  than  the  record  of  deaths.  Instead  of 
requiring  physicians  and  midwives  in  attendance  at  the  confine- 
ment to  report  births,  it  would  b<^  move  equitable  and  probably 
more  effectual  to  compel  tlic  [larents,  under  penalty  for  failure, 
to  record  the  birth  of  each  child  at  the  board  of  health.  The 
items  usually  included  in  birth  returns  are :  date  and  place  of 
birth,  sex  and  color  of  child,  names  of  father  and  mother, 
parents'  nativity  and  age,  and  father's  occupation.  Sometimes 
the  residence  of  the  mother,  number  of  children  previously 
borne  by  the  same  mother,  whether  the  iliild  is  legittmate  or 
not,  and  various  other  details  arc  also  added.  It  is  evident  that 
for  sanitary  purposes  most  of  this  infovniatiun  is  entirely  irrele- 
vant. It  seems  to  the  author  that,  for  the  purpose  of  the  sani- 
tarian and  medical  statistician,  tlie  date  and  place  of  birth,  sex 
and  color  of  the  child,  and  age,  nativity,  and  occupation  of  both 
parents  are  sufficient. 

REGISTR.\TION   OF   MARRIAGES. 

The  record  of  marriages  is  of  no  interest  to  the  sanitarian. 
If,  however,  the  registration   could  be  made  by  a  competent 
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medical  man,  and  t]io  pliysical  condition  of  tlie  contracting 
parties  noted,  valuable  deductions  miglit  be  made  in  time,  eape- 
cially  if  tlie  parties  themselves  and  tbcir  offs|)niig  could  be  kept 
under  observation  for  many  years.  This,  however,  is  so  mani- 
festly impracticable  that  it  barely  deserves  notice  in  this  place. 

REGISTRATION    OF   DISEASES. 

As  lias  been  seen  in  Chapter  XIX,  a  large  class  of  diseases 
are  conimuninible  from  one  individual  to  another,  either  di- 
rectly, by  contact,  or  mediately,  by  infection.  In  large  com- 
munities it  is  therel'ore  important  that  the  sanitary  authorities 
should  possess  information  of  the  presence  and  prevalence  of 
these  diseases,  in  order  tiiat  measures  may  be  instituted  for  their 
restriction.  It  is  true  that  in  most  cases  the  registration  of 
deatlts  gives  but  too  mournful  evidence  of  the  more  faUil  of  the 
diseases  of  this  class,  but  destructive  epidemics  could  probably 
be  frequently  averted  if  preventive  measures  could  be  enforced 
early.  Besides,  in  the  case  of  dengue  and  epidemic  influenza 
the  death-rate  may  be  so  small  that,  if  the  registration  of  deaths 
were  alone  de])ended  upon,  no  evidence  whatever  might  be  at- 
tainable of  the  epidemic  prevalence  of  such  diseases. 

The  registration  of  prevailing  diseases  is,  therefore,  one  of 
the  most  imporUint  duties  of  the  registrar  of  vital  statistics. 
Prompt  notice  of  all  cases  of  infectious,  miasmatic,  or  contagious 
diseases  coming  under  tlicir  professional  notice  should  be  re- 
quired of  all  physicians.  It  is  unquestionably  just,  however, 
that  the  physicians  required  to  perform  this  duty  should  be 
properly  comi>cnsjited  by  the  public,  whose  interests  they  serve. 

REGISTRATION   OF   DEATHS. 

The  data  entered  upon  the  record  of  death  should  comprise 
the  name,  age,  sex,  color,  nativity,  descent,  oc«;upation,  and  civil 
condition  of  decedent,  with  date,  place,  and  cause  of  death. 
Under  the  heading  "  Descent "  the  birthplace  of  each  parent 
should  be  given.     Occupation  should  be  accurately  specified. 
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The  place  of  deatli  slioiild  iiulicatc  the  exact  locality  (number 
of  street)  where  it  occurred.  Both  proximate  ami  predisposing 
cuuses  of  death  siiould  be  entered,  and  any  complications  which 
may  have  influenced  the  fatal  termination  should  be  noted  ou 
the  record. 

This  record  should  be  in  the  possession  of  the  local  health 
authority  tefore  a  permit  for  the  burial  of  the  deceased  is 
granted.  II'  this  is  not  in.sisted  upon,  the  report  will  soon  be 
omitted  and  the  reiristration  become  defective.  In  fact,  any 
system  that  puts  off  tlie  collectin;,'  and  recording  of  tlie  death 
returns  till  the  end  of  the  year  will  fail  to  register  from  25  to  40 
per  cent,  of  the  number. 

DEATH-RATE  AND    BIRTH-HATE. 

In  order  to  calculate  tlie  annual  death-rate  of  a  place  two 
facts  arc  required  to  be  known :  first,  the  actual  or  estimated 
population  (generally  obtained,  as  indicated,  from  the  census), 
and,  second,  the  number  lyf  persons  wlio  died  in  the  district 
during  the  year.  The  number  of  deaths  is  divided  by  the  pop- 
ulation, which  gives  the  death-rate  for  each  individual  for  the 
year.  To  ttnd  the  death-rate  per  1000  the  rate  as  found  above 
is  multiplied  by  100(1.  Thus,  the  total  number  of  deaths  in  the 
city  of  IMiiiadelphia  during;  1893  was  'i3.6y.5,  and  the  estimated 
population  l.llo.o62.  The  death-mte  for  the  year  was  21.20 
per  1000,  obtained  as  follows; — 

23,655  X  1000       _.  „         ., 

— ^ =  21.20  per  M. 

1,115,562 

To  calculate  the  annual  death-rate  [)er  1000  of  a  place 
from  the  returns  for  one  week,  the  weekly  po])ulation  is  first 
ascertained  and  then  the  number  of  deaths  for  the  week  divided 
by  the  weekly  population  and  the  quotient  multiplied  by  1000. 
The  following  example  will  render  this  clear: — 

The  exact  number  of  weeks  in  a  year  is  52.17747.  Tbe 
total  popidation  is  divided  by  this  number,  giving  the  weekly 
population.     This  gives  for  Philadelphia,  assuming  the  above 


DEATH-RATE   AND    BIRTH-KATE. 


407 


Btimate  to  be  correct,  a  weekly  i>(>iMiliitioii  uf  21,381.  For  tlie 
week  endinjj  June  3,  1893,  the  deaths  in  that  city  numbered 
388.  The  annual  death-rate  per  1000, — that  is  to  say,  the 
number  of  deaths  in  each  1000  of  popidation,  if  the  same  rate 
be  maintained  tliroughout  the  jear, — is  obtained  as  follows : — 

388X1000       ,„,,        „ 

=  18.15  per  M. 

21,381 

The  daily  death-rate  is  obtained  in  a  simihir  manner,  the 
divisor  for  obtaining  the  daily  pojiulation  being  365.'24'i'2(>, 
and  the  montldy  population  is  fbmul  by  mulli[dyiiig  the  daily 
population  by  the  number  ol'  liays  in  the  respective  months. 
But  it  should  be  remembereil  that  these  rates  for  jsucli  sliort 
periods  cannot  by  any  means  accurately  indicate  the  actual 
ainiual  rate,  and  that  they  are  to  be  used  only  for  comparing 
the  rates  for  similar  periods  at  difierent  seasons,  etc. ;  otherwise, 
with  such  large  populations  and  sucli  short  periods  the  jiroba- 
bilities  of  error  are  too  great  for  the  results  to  be  of  any  value. 

The  annual  zymotic  or  infectious  death-rate,  or  that  for 
any  one  disease,  is  obtained  in  tire  same  manner  as  the  general 
annual  death-rate,  and  likewise  tlie  birtli-rate.  Or,  to  find  the 
annual  deatli-rate  per  1000  of  |)opiilation  for  this  class  of  dis- 
eases, the  following  calculation  may  be  made.  Thus,  out  of  the 
above  388  deatlis,  84  were  from  infectious  diseases: — 

84  X  1000 

—     ..m~~  ^^  3-93  per  M,  per  annum. 

Or,  if  the  ijorcentage  of  deaths  from  infectious  diseases  be 
desired,  tlie  procedure  would  be  as  follows : — 

84  X  100 


388 


=  21.65  per  cent  of  the  total  deatbR. 


As  an  exception  to  the  ride,  the  rate  of  infant  mortality  or 
infantile  death-rate  is  indicated  by  the  ratio  of  deaths  of  chil- 
dren under  one  year  to  tlie  number  of  births  recorded  for  the 
year,  and  is  found  by  multiplying  the  number  of  infantile  deaths 
by  1000  and  dividing  by  the  number  of  births;  for  example,  for 
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the  year  Just  quoted  the  deccdLMits  under  one  year  of  age  num> 
bored  5710;  the  total  number  of  births  for  the  same  year  waai 
30,737.     Uence,— 

5710  X  1000 

- —  —  =  185.77  per  1000  births. 

Nineteen  of  the  388  deat!is  for  the  week  ending  June  3d 
were  of  colored  persons.  The  death-rate  of  these  to  the  total 
population  is  found  in  a  similar  niiiuiier  to  tlie  above;  but  if  it 
is  desired  to  ascertain  the  death-rate  of  the  colored  population 
alone,  the  weekly  colored  population  must  first  be  obtjuned,  and 
the  rate  calculated  from  this  by  the  above  formula. 

There  are  a  number  of  (actors  tliat  affect  tlie  general  deatli- 
rate,  such  as  the  size  of  tlie  community,  habits  of  .life,  age-  and 
sex-  distribution,  occupation  of  the  bulk  of  tlie  inliabitiints,  etc. 
For  the  country  and  small  towns  the  rate  should  be  from  9  to 
16  per  1000.  gnuhially  increasing  until  for  the  kirgest  cities  it 
amounts  to  from  18  to  21  per  1000.  Death-rates  reported  below 
these  figures  would  indicate  that  all  tlie  deaths  had  not  been 
recorded,  or  that  the  population  had  been  overestimated ;  i-ates 
above  would  be  evidence  that  tlierc  were  special  causes  at  work 
demanding  sanitary  investigation  and  improvement. 

Among  the  causes  tliat  make  the  mortahty  among  infants 
and  chihlren  high  aix^  parents  too  young  or  sickly,  hereditiiry 
taints,  unhealthy  environments,  im]H-oper  and  insufficient  food 
and  clothing,  and.  not  rarely,  infant  life-insurance.  It  is  simply 
the  manifestation  of  one  of  the  workings  of  the  law  of  "tlie 
siu'vival  of  the  fittest,"  In  localities  newly  settled,  where  the 
proportion  of  adults  to  children  is  greater  than  the  normal,  the 
death-rate  is  naturally  lower;  tiiough  it  is  conceivable  that  the 
occupations  in  wliich  the  adults  engaged  and  the  vicissitudes 
and  unsettled  conditions,  both  sanitary  and  social,  of  a  uew 
settlement  might  cause  or  tend  to  cause  a  very  high  mortality. 
Since  more  males  die  than  females,  the  sex-distribution  will  also 
have  its  influence  on  the  denth-mte,  esi)ecially  if  there  is  a 
preponderance  of  one  sex  over  the  other  in  any  locality. 
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Many  conditions  affect  the  death-vate  from  the  different 
diseases,  namely,  age,  race,  sex,  occupation,  environment,  sea- 
sons, temperature,  etc.  Tlie  zymotic  deatli-rate,  and  especially 
that  part  of  it  due  to  typhoid  fever,  may  he  an  extremely  good 
index  of  the  actual  value  and  benefit  of  suuitarj  improvements 
and  the  enforcement  of  hygienic  laws.  Thus,  the  mortality 
from  typlioid  fever  in  England  and  Wales  has  been  reduced 
more  than  50  per  cent,  since  the  introduction  and  enforcement 
of  the  general  sanitary  regulations  in  that  kingdom. 

On  account  of  the  lack  of  registration  of  all  cases  of  dis- 
ease, it  is  practically  impossible  to  determine  the  sick-rate  of  a 
community  or  population;  but  it  is  said  that  the  sickness  of  a 
community  amounts  to  the  disjiblemcnt  of  one  [kmsou  for  two 
years  for  every  death,  and  tlie  records  of  English  beneficial 
societies  seem  to  show  that  each  member  averages  about  one 
and  one-half  weeks'  sickness  annually. 

The  followitig  definitions  are  introduced  because  the  terms 
are  frequently  used  in  discussions  of  vital  statistics,  and  especially 
of  life-insurance.  The  compamtive  mortality  figure  indicates 
that  the  same  number  of  ])ersons  that  gave  1000  deaths  in  the 
whole  population  would  furnish  the  deaths  indicated  by  the 
figure  in  the  city  or  locality  in  question.  Thus,  if  the  com- 
parative mortality  figure  of  a  place  is  925  and  the  death-rate 
of  the  country  is  20,  there  are  1000  deaths  for  every  50,000 
of  the  whole  popnlation  and  tlie  doath-ratc  of  the  given  place 
is  18.5.     For  20 :  1000 ::x:  925  and  x  =  18.5. 

The  average  or  mean  age  at  death  is  ascertained  by  adding 
up  the  ages  of  all  the  decedents  and  dividing  the  sum  by  the 
number  of  deaths.  Unless  it  is  derived  from  the  life-t^ibles  of 
an  entire  generation,  it  is  not  a  fair  index  of  longevity  or  of 
sanitai-y  conditions,  since  it  is  affected  considerably  by  the  age- 
distribntion  of  the  jwpulation  from  which  it  is  compiled. 

The  expectation  of  life  at  any  age  is  the  average  number 
of  years  which  persons  of  that  age  may  expect  to  live.  For  the 
newborn  it  is  the  same  as  the  mean  duration  of  life,  and,  "aa 
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a])i)Hed  to  conimutiities,  it  is  the  nifan  li((>lime  of  a  generation 
of  persons  traced  by  the  life-table  method  from  birtli  to  death, 
and  is  the  only  true  test  of  the  healtli  of  populations."  A  life- 
tabk'  is  computed  from  the  number  and  ages  of  the  livin*,'  and 
of  tliose  tlmt  die,  these  factors  being  obtained  from  the  average 
population  for  each  age  and  sex,  and  from  the  total  death- 
retunis  between  two  or  more  censuses.  It  is,  as  Dr.  Farr 
says,  "  a  barometer  wliieh  indicates  the  exact  measure  of  tlie 
durntinn  of  life  under  given  cireunislanrcs,  ;in«l  is  indispensalile 
in  gauging  the  influence  of  sanitary  or  insanitary  conditions." 

It  is  only  when  the  [jopulation  does  not  vary  as  to  age-  or 
sex-  distribution  that  the  mean  duration  of  life  is  identical  with 
tlje  average  iigc  ui  death.  (Otherwise,  for  any  ]>erson  at  anv  age 
it  is  the  same  as  the  expectation  of  life.  The  probable  duration 
of  life  is  equivalent  to  the  age  at  which  any  number  of  newborn 
children  will  be  reduced  onc-lialf,  the  same  conditions  jx?rsist- 
ing.  Witli  a  million  chiklren  as  a  basi.s,  it  is  less  than  forty- 
five  years  for  males  and  about  forty-seven  years  for  females. 

It  will  be  evident,  on  a  little  thought,  that  there  must  be 
many  sources  of  error  in  calculations  based  upon  such  inicertain 
data  as  are  derived  from  tlie  registration  of  births  and  deaths  as 
conducted  in  most  cities  in  this  country.  TJesides,  the  snlyect 
of  vital  statistics  is  essentially  abstruse,  and  requires  no  little 
readiness  in  mathematics  to  appreciate  its  profounder  bearings. 
Hence,  in  the  foregoing  chapter,  no  attempt  has  Ik^u  made  to 
I)enetrate  beyond  the  immediate  practical  as^iects  of  the  ques- 
tions involved. 

[To  those  desiring  fuller  information  upon  this  subject  the 
following  works  are  recommended: — 

Curtia,  "  Vital  Statistics,"  in  Buck's  Hygiene  ant!  Public  Ilenlth. — 
Billings,  "  Regist rution  of  Vitftl  Stjitistics,"  Amcrionn  Journal  of  MoiUcalJ 
Sciences,  vol.  Ixxxv. — Oldendorff,  "  Morbilitiets  und  Mortalitn«t8-.StJiti»-'i 
tik,"  ne  Realencyclopwdic  <1.  ges.  Ileilk.,  Bd.  ix. — Billings,  "  Papers  on 
Vital  Statifiticfl,"  Saiiitnrv  En^infor,  vols,  viii  and  ix. — Ibid.,  Cartwright 
Lectures  on  Vital  and  Medical  Stutistics,  18!)0. — Wilson,  Hand-book  of 
Hygiene  and  Sanitary  Science.] 


QUESTIONS   TO    CHAPTER   XXI. 

VlTAI.  STATrUTICS. 

What  is  comniised  in  the  rcgistrntiou  of  vittil  Btatistics?  How  are 
they  to  be  made  of  use  ?  Of  what  value  are  the  recorded  statistics  to 
the  Mfttiitariaii?  IIow  else  Jimy  disease  be  studied?  Why  may  not  the 
Rniiu;  iiit'thrxls  of  determiaiiig  the-  geueral  health  be  applied  to  large  com- 
iiHinitiL'S  as  to  siriHll  ones?  , 

What  is  the  oensus?  What  returns  of  interest  to  the  sanitarian  does 
it  malve?  Whioii  of  these  are  the  most  important?  Why?  What  is 
the  advantage  of  furnisliing  returns  for  "  sanitary  districts,"  and  what 
is  mesint  by  the  hitter? 

What  returns  are  to  be  obtained  from  the  legislratiou  bureau  7  Who 
furnishes  these  returns  ?  Who  sliould  linvc  eb:u'go  of  the  registration  ? 
Why?  Why  should  jibysieians  niiike  the  reltirns?  Why  should  the 
State  take  cure  irv  the  licensing  of  |)hy8icinn8  to  practice  ?  What  is  the 
most  important  object  of  the  rcgistrntiou  of  vit.'d  statistics? 

What  are  th«  IVnubiuienlal  princiide^  underlying  all  statistical  in- 
quiry ?  What  units  or  cases  should  be  omitted  ?  What  renders  the 
classification  of  grou])s  dirtieult?  What  is  the  usual  standard  of  com- 
parison? Wiieu  is  the  relation  of  component  gro»its  to  the  total  con- 
stant? How  may  tiie  probable  limit  of  variation  bo  determined?  What 
tends  to  make  the  aritbmetieal  mean  approach  tlie  invariable?  How  may 
the  relative  value  of  dilferent  series  of  the  same  kind  of  cases  be  deter- 
mined? What  is  the  diflercuee  between  averages  and  extreme  values  ? 
Of  what  value  is  the  graphic  metiiod  of  representing  statistical  results? 

What  are  the  units  of  vital  statistics  ?  IIow  may  they  be  divide*! 
into  gronj)'*?  What  is  the  natural  increment  of  a  population?  IIow 
does  this  differ  from  the  actual  inerenu-nt?  If  tlie  factors  were  constant, 
how  would  a  population  increase?  Why  ?  Why  cannot  the  ]>opulation 
be  determineil  exactly  for  interoensal  periods?  What  is  the  usual 
and  most  accurate  way  of  determining  it?  How  else  ma}'  it  be  esti- 
mated ?  What  is  the  fault  of  counts  made  by  lociil  authorities  or  police 
"  censuses?  At  wliat  time  of  the  year  is  the  count  always  made?  For 
what  time  are  annual  death-rates,  etc.,  calculated? 

Why  is  the  collection  of  data  for  birth-records  difflcutt?  Who 
should  make  the  return?  What  iteuis  are  usually  included  in  the 
returns?  Which  arc  the  only  ones  of  value  to  the  sanitarian  and 
medical  stJitisticinn  ?  Why  is  the  record  of  marriages  of  no  sanitary 
interest?     How  might  it  be  made  so ?     Is  this  practicable? 
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What  classes  of  diseases  should  be  reported  and  recorded  ?  Why  ? 
What  epidemic  diseases  might  escape  notice  hy  the  statistician  if  only 
reported  in  duath-ret turns?  When  should  the  returns  of  infectious  dis- 
eases Ix;  made!'  Should  there  be  any  recompense  for  the  returns  to  the 
physiciaitB  ? 

What  data  should  be  given  by  a  dcath-cortilicate  ?  Which  item* 
shouhl  be  accurately  specified?  What  care  should  l>e  taken  in  reporting 
the  cause  of  death?     When  should  the  liurial-jiermit  be  issued  ? 

What  factors  are  required  in  order  to  calcuhite  the  <leath-rate  of  a 
locality  ?  How  is  the  death-rate  for  the  year  obtained  ?  How  may  the 
aiMHiat  ileatii-rate  of  a  place  be  ealculftted  from  the  death-returns  for  on^ 
WL'i'k?  What  is  the  wi;ukly  and  the  daily  populatiun  ?  How  is  the 
monthly  population  found?  What  is  the  objection  to  rates  determined 
from  returns  fur  such  short  periods?     Of  what  vidue  are  they  ? 

What  is  meant  by  the  zymotic  or  ififi-ctious  death-rate?  How  may 
it  be  determined?  How  is  the  {wrcentage  of  deaths  doe  to  infectious 
disease  determined  ?     How  Is  the  rate  of  infant  mortality  dL-termined  ? 

What  factors  affect  the  general  death-rate?  What  is  a  fair  dciith- 
rate  for  small  communities?  P'ov  largo  cities?  What  do  higher  rates 
than  this  usually  indicate?  What  do  lower  ones?  What  causes  make 
the  mortality  so  high  among  infants  and  young  childien?  What  may 
make  the  death-rate  of  a  cominuuily  lower  than  the  normal?  What 
higher?  How  may  sex-<listrilnition  affect  the  tleath-rate  ?  What  con- 
ditions or  factors  alfect  the  mortalitj'  from  the  different  diseases  ?  How 
may  the  zymotic  dcath-rato  be  an  index  of  the  value  of  sanitary 
measures? 

Why  is  it  so  di/llcult  to  determine  the  sick-rate  of  a  community? 
How  may  the  total  amount  of  sickness  be  approximate!}'  estimated  ? 

What  is  meant  by  the  comparative  mortality  figure?  What  by  Ibo 
average  age  at  death?  Is  this  necessarily  a  fair  index  of  longevity  f 
What  affects  it?  What  is  meant  by  the  expectation  of  life?  Of  what 
value  is  it  when  applied  to  cnmniutiitics?  What  is  a  life-table,  and  how 
is  it  computed?  Of  what  value  is  it  to  sanitarians?  When  is  the  mean 
dtiration  of  life  idenliciil  with  the  average  age  at  death?  What  is  meant 
bv  the  prubablc  duratiuu  of  life  ?  Wh}'  arc  calculations  of  vital  statistics 
liable  to  1)C  unreliable  or  inaccurate  ? 


CHAPTER  XXIL 
The  Examination  of  Air,  Water,  and  Food. 

(By  HKNEOA  EOBRBT,  A.M.,  M.D.,  Vrotemuft  ot  Mygicne,  Me(Uco-Cblrur({lc»l 
College,  rbUadelphia.) 

Occasions  often  arise  wherein  physicians  or  others  desire 
information  concerning  the  atmospliere  of  apartments  or  con- 
fined spaces,  the  quality  of  a  drinking-water,  or  regarding  cer- 
tiiin  articles  of  food.  Tliey  have  neither  time,  apparatus,  nor, 
possibly,  tlie  peculiar  skill  necessary  to  obtain  the  accurate 
results  of  the  exi>ert  chemist  or  bacteriologist;  nor  do  they 
require  that  the  information  which  they  seek  should  be  so 
extremely  exact.  What  they  do  wish  is  to  know  whether  the 
object  in  question  is  sufficiently  pure  or  sjife  to  use  from  a 
sanitar)'  ponit  of  view,  and,  if  not.  wherein  it  is  deficient  or 
harmful. 

In  the  preparation  of  this  chapter,  therefore,  such  methods 
of  procedure  will  be  detailed  as  will  serve  to  determine,  with 
reasonable  accuracy  and  with  moderate  requirements  of  time, 
expense,  or  technical  skill,  the  hygienic  condition  of  the  sub- 
stances examined.  The  upj)aratus  and  reagents  will  also  be 
found,  for  the  most  part,  to  be  cheap  and  easily  obtainable,  and 
they  may  often  be  improvised  or  prepared  from  material  already 
ut  hand.  Moreover,  a  little  thought  will  show  how  a  number 
of  these  methods  may  be  develoi)ed  along  the  line  of  greater 
accuracy,  should  this  be  desired,  and  the  principles  involved 
will  indicate  how  .similar  examinations  may  be  made  of  other 
phases  of  the  respective  subjects  not  herein  discussed. 


THE   EXAMINATION    OF  AIB. 


As  has  been  indicated  in  Chapter  I,  the  substances  in  the 
atmosplK're  whose  proportions  or  characteristics  it  may  be  im- 
porttint  to  determine  are:  the  aqueous  vapor;  ozone;  sus|H'nded 
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aminatiou  by  means  of  a  pi^x^tto,  or  tlic  whole  may  he  filtered 
and  the  weight  of  tlie  dust  in  the  aspirated  air  thus  obtained. 
It  might  also  be  well,  in  the  latter  case,  to  evaporate  the  filtrate 
to  dryness  and  to  determine  what  proportion  of  the  residue  is 
organic  matter,  and  what  is  its  nature  and  effects  when  admin- 
istered to  animjils.  l^astly,  the  air  may  he  slowly  drawn  through 
a  small  tube  packed  with  pure  sugar,  the  sugar  afterward  being 
dissolved  in  distilled  water,  whence  the  solid  particles  taken 
from  the  air  may  be  removed  by  means  of  a  pipette  or  by 
filtration. 

The  physical  nature  of  the  jjarticles  of  dust  thus  collected 
is  to  be  determined  by  means  of  the  microscoiM?,  it  being  pre- 
sumed that  the  examiner  is  sufficiently  fiiniiliar  with  the  instru- 
ment to  recognize  at  sight  the  more  common  materials  that  are 
apt  to  pervade  the  air  of  occujtied  apartments,  .such  as  bits  of 
cotton,  wool,  hair,  epithelium,  etc.  Charring  on  ignition  will 
indicate  that  the  residue  is,  at  least,  ^wrtly  organic,  and  the 
odor  of  bunit  feathers  that  it  is  nitrogenous  and  probably  of 
animal  origin.  Suitable  chemical  tests  will  also  determine  the 
presence  or  absence  of  suspected  svibstances.  Thus,  an  ex- 
amination of  the  dust  by  Marsh's  or  Reinsch's  test  may  reveal 
the  presence  of  arsenic,  and  lead  to  an  investigation  as  to  its 
source. 

However,  since  Comet  and  othei-s  have  demonstrated  that 
the  micro-organisms  in  the  utr  iire,  in  genend,  closely  adherent 
to  the  dust-pai tides,  a  bacteriological  I'xainiuiitiou  of  the  latter 
will,  except  in  special  cases,  be  of  more  importance  than  a 
physical  or  chemical  one. 

To  make  a  tpialitative  bacteriological  examination  it  is 
only  neees.sary  to  coat  the  glass  plates  or  tubes,  already  dc- 
scrilied,  with  nutrient  gelatin  instead  of  glycerin,  and  to  ster- 
ilize them  before  use.  They  are  tiien  exposed  to  the  air  as 
before,  covered,  and  set  aside  in  a  place  of  projx'r  temperature 
to  allow  tlie  colonies  to  develop  from  the  various  raicro-organ- 
isms  which  have  adhered  to  the  sticky  surfaces;  or  Dr.  Dixon's 
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apparatus,  with  gelathi-coatcd  glasses,  may  be  used  in  the 
manner  Ucscribed. 

A  quantitative  bacteriological  examination  is  almost  as 
reiidily  made  by  drawing  a  given  qnantity  of  air  through  a  sugur- 
tilter,  as  stated.  The  tube  should  not  be  too  large  in  diameter 
nor  in  length,  should  be  filled  with  pure  gr.inulated  sugar  and 
the  ends  temporarily  plugged  with  cotton,  and  should,  of  course, 
be  sterilized  before  making  tlie  test.  After  the  air  lias  been 
drawn  through  it  the  sugar  is  carefully  emptied  into  tubes  or 
flasks  of  uutrieut  gelatin,  which  lune  been  heated  just  enough 
to  melt  the  gelatin,  but  not  sufficiently  high  to  kill  the  bacteria, 
etc.,  which  have  been  cauglit  in  the  sugar.  The  latter  rapidly 
dissolves  and  leaves  the  micro-organisms  free  to  develop  in  the 
gelatin,  which  may  be  poured  out  before  cooling  upon  steril- 
ized glass  plates  or  into  shallow  (Petri)  dishes.  So-called  col- 
onies rapidly  develop  from  the  individual  bacteria,  and  the  total 
number  of  tliese  colonies  may  be  assumed  to  represent  the 
number  of  micro-organisms  in  tlic  quantity  of  air  aspirated 
througli  the  ixhvr.  Moreover,  from  these  colonies  pure  cultures 
may  be  made  and  the  nature,  etc.,  of  their  respective  microbes 
determined.  To  determine  the  quantity  of  organic  matter  in  the 
air  the  most  feasible  method  is  to  slowly  draw  a  certain  volume 
of  air  through  a  given  quantity  of  twice-distilled  ammonia-freo 
Avater,  which  retains  not  only  all  the  volatile  and  sus|)euded 
organic  matters,  but  also  the  gases  originating  therefrom.  The 
water  is  then  to  be  tesU-d  by  the  AA^anldyn  process  for  *'  free  " 
and  "  albuminoid  "  ammonia,  and,  if  desired,  by  the  Tidy-F«)r- 
chamnier  process  for  oxidizable  organic  matter,  though  it  should 
be  noted  that  in  the  latter  process  other  gases  present  in  the 
nir,  such  as  sulphuretted  hydrogen,  may  help  to  decolorize  the 
permanganate  solution,  and  must  therefore  be  excluded  or 
estimated  separately. 

However,  as  these  ]nocesses  are,  jjerhaps,  too  complex  for 
the  purpose  of  this  cha]»ter,  and  as  it  has  been  shown  by  de 
Chaumont  and  others  that  the  organic  matter  with  which  we 
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are  usually  most  concerned — namely,  that  given  off  from  humaa 
bodies  as  a  product  of  respiration  and  like  processes — is  pre 
duccd  in  quantities  proportional  to  the  amount  of  carbon  dioxide 
eliminated  in  tlie  same  processes,  it  generally  suffices  for  our 
purpose  to  determine  tlic  proportion  of  this  j^as  in  the  atmos- 
phere, especially  as  this  determiuatiou  is  much  more  readily 
made  than  the  foregoing  one. 

The  methods  devised  by  Wolpcrt  and  Ang:us  Smitli  for 
rapidly  estimating  the  |)ercentage  of  carbon  dioxide  have 
already  been  given  on  pages  33-3(},  but  the  following  modific-a- 
tions  of  tlies<^ .  methods  will,  it  is  believed,  materially  simphfy 
tliem. 

Professor  Boom  has  suggested  that,  instead  of  the  special 
and  sonienliat  expensivL*  apparatus  of  Professor  Wol|M?rt,  a 
mark  be  made  on  any  test-tube, — say,  one  inch  from  the  bottom. 
Fix  the  bulb  of  any  atomizer  to  a  small  glass  tube — a  capillary 
ODe,  if  possible — sufficiently  long  to  reach  to  the  bottom  of  tlie 
test-tube,  and  in  such  a  manner  that  a  definite  volume  of  air  is 
driven /row  the  atomizer-bulb  througli  the  tube  at  each  com- 
pression of  the  former.  In  using,  fill  the  test-tube  exactly  to 
the  mark  with  a  clear,  saturated  solution  of  lime-water,  and 
find  lion*  many  compressions  are  needed  in  tlic  out^door  air — 
forcing  the  air  tlirough  the  lime-water  each  time  and  taking 
care  not  to  dmw  any  fluid  up  into  the  bulb — to  make  the  fluid 
just  turbid  enough  to  obscure  a  pencil-mark  or  print  on  white 
pajier  ]>hiced  beneath  the  test-tube  and  viewed  from  above. 
Clean  the  test-tube  thoroughly,  and  repeat  the  process  in  the 
apartment  of  which  the  air  is  to  be  examined.  Assuming 
that  the  out-door  air  conUiins  the  normal  proportion  of  carbon 
dioxide, — viz.,  0.04  |Mn-  cent., — the  percentage  in  the  air  of  the 
room  is  determined  as  follows: — 

The  number  of  ccvmpressions  of  tlic  bulb  in  the  out-door 
air  :  the  number  of  compressions  in  the  room  :  :  x  :  0.04  |x;r 
cent.,  X  representing  the  percentage  of  carbon  dioxide  in  tlie 
air  of  tlie  room. 
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As  a  modification  of  tiie  An«^ns  Smith  nietliod,  the  author 
would  suggest  tlic  lollouiug  as  being,  perhaps,  more  accurate, 
and  as  certainly  not  requiring  so  much  apparatus,  etc. : — 

To  a  wido-mouthcd  Imttle,  holding  about  a  quart  or  litre, 
fit  a  doublY-i»c  rib  rated  rubber  stopper,  one  perforation  being 
just  large  enough  to  receive  the  tip  of  a  1  c.  c.  pipette,  the  other 
carrying  a  email  test-tube,  its  mouth  opening  into  tlie  jar  and 
close  to  the  inner  surface  of  the  stopper.  Fill  tlie  bottle  and 
test-tube  witli  the  air  of  the  room  by  filling  them  with  water 
and  emptying;  fit  in  the  stopper,  and  introduce,  by  means  of 
a  1  c.  c.  pi}>ette,  a  cubic  centimetre  at  a  time  of  a  standardized 
alkaline  solution,  slightly  colored  with  a  few  drops  jpf  a  neutral 
alcoholic  solution  of  phenol  phthaleine.  Close  the  pipette  per- 
foration in  the  stopper  with  a  bit  of  glass  rod  and  shake  the 
bottle  well  each  time  aAtir  adding  tlie  alkaline  solution.  Con- 
tinue in  this  way  until  the  color  is  no  longer  discharged  by  the 
acid  carbon  dioxide  of  the  air.  By  having  the  test-tube  fitted 
in  tlie  stopper  as  above  and  inverthig  the  bottle,  the  same 
thickness  of  fluid  is  obst>rved  each  time,  and  there  is  more 
accuracy  tlian  if  the  bottle  is  used  without  the  test-tube.  In 
either  case  the  fluid  should  be  examined  by  looking  through  it 
against  a  white  light  or  surface. 

Now,  since  the  quatitity  of  the  alkaline  fluid  used  indi- 
cates a  correspondingly  definite  amount  of  carbon  dioxide, — 

Ihejiumber  of  c.  i:  nf  tolulion  until  x  the  volumt  otf  CO,  each  e.  r.  rirpraettU  X  KW 
Ute  oapaeity  lif  lite  bottle  and  te$t-tutie  in  e.  c.  —  Ihe  number  <»/  c.  c.  nfMoluiion  uatd 

^  the  i>ercentage  of  carbon  dioxide  in  the  air  examined. 

A  suitable  alkaline  solution  may  bo  prepared  by  dissolving 
exactly  4.766  grammes  (73.549  grains)  of  pure  anhydrous 
sodium  carlionate  in  1  litre  (35.238  tluidounces)  of  distilled 
water.  Eiich  cubic  centimetre  of  this  solution  is  equivalent  to 
a  like  volume  of  carbon  dioxide.  To  10  cubic  centimetres  of 
this  solution  add  a  few  drops  of  a  neutnil  alcoholic  solution  of 
phenol  phtlialeine  and  dilute  with  distilled  water  to  100  c.  c. 
Each  cubic  centimetre  of  the  dilute  solution  will  now  be  neu- 
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tralized  by  0.1  c.  c.  of  carbou  dioxide,  and,  if  used  as  sug<^ested, 
should  give  close  results.  The  plieuul  pltthaleitic  is  used  as  an 
indicator,  as  it  loses  its  color  as  soon  as  the  alkalinity  of  the 
soda  solution  is  destroyed  by  the  carbonic  acid.  Example:  If 
1 1  c.  c.  of  the  foregoing  dilute  solution  be  used,  aud  the  capacity 
of  the  bottle  and  test-tube  is  1153  c.  c„  then 


11  X  0.1  X  100 


no 


O.Ot)63.— 


1153—11 

the  percentage  of  carbon  dioxide   in  the  air  of  the  ajjartment." 
The   first   (stock)   solution    must   be   kept   in  -well-filled   and 
tightly-stoppered  bottles,  and  the  dilute  solutiou  made  up  as 
needed. 

Pettenkofer's  mothotl  for  determining  the  percentage  of 
carbon  dioxide  in  the  air,  which  is  usually  considered  the  best,  is 
as  Ibllows:  Into  a  large,  clean  bottle  or  jar,  filled  with  the  air 
of  the  room  as  on  page  419,  introduce  50  c.  c.  of  a  clear,  satu* 
rated  solution  of  lime  (calcium  hydrnte),  stop^wr  the  bottle,  aud 
shake  it  well,  so  that  the  air  may  be  well  washed  by  the  lime- 
water.  This  shaking  sliould  be  reiieatcd  at  intervals  for  several 
hours,  from  eiglit  to  ten  hours  being  required  for  the  lime-water 
to  absorb  all  the  carbon  dioxide  in  the  air  in  the  jar.  (How- 
ever, if  baryta — barium  hydnit.c — water  lnj  used  instead  of  the 
lime-water,  the  absorption  will  be  completed  in  an  lionr.) 

The  strength  of  the  lime-  (or  baryta-)  water  being  un- 
known and  variable,  it  is  determined  by  means  of  an  oxalic-aeid 
solution  of  such  strength  that  1  c.  c.  corrcsjwnds  in  acidity  to 
0.r>  c.  c.  of  carbon  dioxide.  Such  a  solution  is  made  by  dis- 
solving exactly  2.b4  grammes  (43.821  grains)  of  pure  crystal- 
lizeil  oxalic  acid  in  1  litre  of  freshly-distilled  water.  This 
acid  solution  is  nm  into  25  c.  c.  of  the  lime-water  in  a  beaker 
from  a  gnlduated  buretti',  or  pipette,  until  the  alkalinity  of  the 
lime  is  just  neutralized,  the  neutral  point  being  indicated  cither 
by  means  of  a  few  drops  of  a  neutral  i>henol-p]ithaleine  solution 
in  the  beaker  or  by  turmeric  paper,  the  latter  being  colored 
brown,  and  the  phenol  phthaleiiie  retaining  its  color  as  long  as 
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the  solution  is  alkaline.  When  the  lime  is  exactly  neutralized 
the  amount  of  acid  solution  used  from  the  burette  is  noted. 
Then  25  c.  c.  of  tlic  lime-water  from  the  testing-bottle  is  meas- 
ured into  a  beaker,  and  its  acidity  determined  in  the  same 
manner  by  means  of  the  oxalic-acid  solution.  Now,  since  part 
of  the  lime  in  tlie  solution  in  the  testiug-bottle  lias  already 
been  neutralized  by  the  carbonic  acid  of  the  air  therein,  it  will 
require  less  of  the  acid  solution  to  neutralize  the  lime-Avater 
from  the  bottle  than  it  did  to  neutralize  the  same  cpinutity  from 
the  stock  solution,  and  the  ditfercncc  will  hulicate  tlic  exact 
amount  of  carbon  dioxide  in  the  air  in  the  testiT^g-lmttlc.  For, 
though  each  cubic  centimetre  of  acid  solution  is  equivalent  to 
only  one-half  cubic  centimetre  of  carbon  dioxide,  the  loss  of 
alkalinity  of  only  huf/iim  lime-water  iu  the  bottle  has  been  de- 
termined, and  tlie  total  loss  would  be  expressed  by  twice  the 
difference  found.  The  number  of  cubic  centimetres  of  carbon 
dioxide  iu  the  air  in  the  bottle  having  been  thus  determined, 
and  the  capacity  of  tlie  bottle  found  by  measuring  the  quantity 
of  water  it  will  lioUI,  the  |)crcentage  of  carbon  dioxide'  in  the 
air  is  readily  determined.  For  example:  25  c.  c.  of  stock  lime- 
water  requires  30  c.  c.  acid  solution,  and  25  c.  c.  of  lime-water 
from  testing-l)ott.le  requires  27  c.  c,  arid  solution ;  therefore. 
Hi)  —  27  =^  3  c.  c, — the  amount  of  carbonic  acid  in  the  bottle, 
which  contains,  say,  2550  c.  c.     Then — 

25.50  —  50        25U0  "     ' 

the  percentage  of  carbon  dioxide  in  the  room  at  the  current 
tem|>erature  and  pressure.  It  should  be  noted  that  the  accuracy 
of  all  these  tests  is  somewhat  vitiated  by  other  acid  gases,  if 
present  in  the  air,  and  due  allowance  should  be  made  wherever 
they  are  susjx'cted. 

As  has  been  intimated,  baryta- water  may  be  used  in  place 
of  the  lime-water,  l»eing  more  rapid  in  action,  but  considerably 
more  expensive,  than  the  latter.  The  solution  should  be  made 
of  the   strength  of  about  7  grammes  of  crystallized   barium 
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hydrate  to  the  litre  of  distillotl  water ;  it  must  not  be  forgotten, 
also,  that  it  is  poisonous  when  taken  intenially.  A  good  indi- 
cator, in  addition  tt>  I  he  phenol  phthalehio  and  turmeric,  is 
methyl-orange,  which  is  yellow  in  alkaline  and  of  a  reddish  tint 
in  acid  solutions. 

The  quantity  of  ammonia  in  the  atmosphere  may  be  de- 
termined by  (Ivawing  a  rertfiin  volume  of  air  tlirough  twice- 
distilled  water  and  then  "  Nesslerizing  "  the  latter,  as  ill  the 
Wanklyn  |>roc(\ss  of  water  ai'mlysis.  So,  also,  the  pif  sence  and 
percentiige  of  other  gases,  such  as  nitric,  hydrochloric,  sulph- 
urolis,  and  sidphuric  acid,  sulphuretted  hydrogen,  ammonium 
sulphide,  etc.,  are  obtained  by  drawing  the  air  through  distilled 
water  and  subsequently  making  the  proper  chcnncal  tests.  For 
insttince,  the  sul|)hur  gas  will  darken  a  solution  ol'  lead  acetate 
and  ammonium  sul[>hide  will  cliange  the  blue  color  of  nitro- 
prusside  of  sodium  to  violet ;  consequently,  the  air  may  he 
drawn  tlirough  stiuulard  solutions  of  these  reagents  and  the 
resulting  coloration  compared  with  tliat  produced  by  known 
quantities  of  the  respective  gases. 

As  indicated  on  page  36,  the  presence  of  carbon  monoxide 
is  shown  by  the  darkening  of  a  solution  of  palladium  cldoride 
or  sodifw^hloride,  hut  a  mon-  lU'licate  test  is  tliat  of  Vogel  by 
means  of  the  spectroscojMj,  which  will  show  the  presence  of  as 
little  as  0.03  [ter  cent,  of  the  gas.  In  tliis  test  a  drop  of  fresh 
blood  is  mixed  with  a  little  pure  water  and  the  mixture  well 
shaken  with  a  sam|>le  of  the  air  in  ajar.  Then  a  few  drops  of 
ammonium  sulphide  are  added  iind  the  fluid  examined  spectro- 
scopically.  If  carbon  monoxi<le  is  present  the  spectrnra  of  oxy- 
hemoglobin will  be  seen,  it  not  having  been  reduced  by  the 
ammonium  sulphide;  but  if  the  carbon  monoxide  is  not 
present,  we  shall  liaAC  the  spectrum  of  reduced  haemoglobin. 

As  even  very  small  quantities  of  carbon  monoxide  in  the' 
air  are  harmful,  it  will  not  often  be  necessary  to  make  a  quan« 
titative  test  for  it;  but  should  this  be  desired,  it  can  be  done  by 
passing  a  given  volume  of  air  several  times  through  a  solution 
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of  Rubohlorido  of  cop{»rv,  wliirli  absorbs  tlie  carbon  gas,  and 
tboii  dek-rmining  the  loss  ol'  volume  the  air  has  suffered  by 
means  of  the  eudiometer. 


THE   EXAMINATION   OF   WATER. 

A  number  of  tests  for  impurities  in  water  have  already 
been  given  on  pages  74  to  79,  but,  as  these  are  mainly  qualita- 
tive in  character,  the  author  of  the  present  cliapter  takes  tlie 
liberty  of  subjoining  the  fViUowing  ones,  in  addition,  for  the 
benefit  of  those  who  may  desire  a  more  or  less  accurate  quanti- 
tative knowledge  of  the  various  substances  in  a  water  that  may 
affect  its  purity  from  a  hygienic  stand-point. 

Care  shoidd  be  observed,  in  collcrting  samples,  tlmt  Ihey 
may  fairly  represent  the  water  to  be  examined,  and  not  contain 
an  excess  of  impiu'ities.  Sufficient  of  the  water  should  be 
taken  for  all  the  tests, — say,  two  or  three  quarts,  at  least, — and 
the  receptacles  niu4  be  clicminilly  clean,  preferably  of  glass, 
and  not  of  tiri  or  metal,  and  shnnld  lie  thorouglily  rinsed  several 
times  with  the  water  before  being  tinally  filled.  The  stoppers 
must  also  be  clean,  and  sliould  also  be  tigiit  enough  to  prevent 
the  escape  of  gases,  as  thest^  latter  oft^n  natiu'ally  hold  in  solu- 
tion sul)stanr*'s  wliirh  would  otherjvise  go  to  make  the  wat^r 
turbiil,  and  tlie  loss  of  wlnich  by  precipitation  miglit  possibly 
change  its  character.  Notes  shoidd  be  made  of  the  time,  place, 
surroundings,  etc.,  when  each  siimple  is  collected,  and  as  much 
information  as  possible  obtained  of  the  conditions  which  may 
affect  llie  purity  of  tlur  water.  If  it  is  taken  from  liikes  or 
reservoirs,  the  sample  shoidd  be  from  some  little  distance 
below  the  snrfaci! ;  if  from  hydrants  or  pumps,  the  water  should 
be  allowed  to  flow  awhile,  so  that  the  sample  may  be  from  the 
main  source  of  supply,  and  not  from  that  winch  has  been 
standing  in  the  pipe  or  from  stonige-lanks.  All  the  tests 
except  those  for  the  turbidity,  sediment,  nitrogen  as  ammonia 
or  as  orgiinic  matter,  and  for  the  oxygen-consuming  power, 
should  be  made  with  water  which  has  been  cleared  by  sub- 


424 


TEXT-BOOK   OF  HYGIENE. 


sielence  or  filtration  ;  those  mentioned  should  be  made  with  the 
sample  as  taken  from  tlie  source  of  suitply. 

As  indicated  in  Chapter  II,  the  tests  for  color,  turbidity, 
etc.,  are  made  by  comparing  tlie  sample  with  an  equal  volume 
of  distilled  water,  using  tiill,  glass  jars  of  the  same  calibre,  and 
looking  down  through  equal  depths  upon  a  white  surface.  Or 
the  turbidity  may  be  indicated  by  noting  tlie  depth  which  is 
required  to  obscure  print  from  typo  of  a  certain  size  or  font. 

The  smell  Tnsiy  be  detected  by  heating  the  water  to  from 
40°  to  60°  C.  (104°  to  140°  F.)  in  a  glass-stoppered  bottle. 
Sometimes  the  higher  temperature  is  needed  to  liberate  odorous 
gases  that  would  otherwise  be  undetected,  and,  again,  there  is 
ollcn  no  smell  at  all  from  a  very  bad  water  or  from  one  from  an 
obnoxious  source.  The  test,  therefore,  may  or  may  not  indicate 
sewage  or  fajcal  contamination. 

The  impurities  that  give  any  perceptible  taste  to  water, 
except  when  in  large  amounts,  are  very  few  in  number,  and 
many  waters  dangerously  polhiteil  liave  a  good  and  pleasing 
taste.  Of  the  metals,  ii'on  is  the  only  one  which  is  jXTceptible 
to  the  taste  in  small  quantities;  but  one-fourth  of  a  grain  of 
this  base  to  the  gjillon  may  thus  indicate  its  presence.  Caution 
slionld,  of  c<»ur.sc,  l>c  observed  in  tiisting  waters  sus^xicted  of 
containing  infectious  or  poisonous  matters. 

The  proportion  of  air  or  gas  a  water  conUiins  is  indicated, 
in  a  measur<*,  by  its  lustre  and  by  the  ])rescnce  of  bubbles  on  the 
sides  and  bottom  of  the  vessel,  though  the  number  of  the  latter 
is  also  affected  by  the  tempemture. 

Test  for  Chlorine.  —  Solutions  required:  1.  Standard 
silver-nitmte  solution.  To  1  litre  of  pure  distilled  water  add 
4.788  grammes  of  pure  silver  nitrate  (AgNO^).  One  cubic 
centimetre  of  this  solution  is  equivalent  to  I  milligramme  of 
chlorine.  2.  Potassium-chromate  solution.  A  1 0-p)er-cent. 
solution  of  ])ota88ium  chromate  (K^CiO^)  in  distilled  water 
free  from  chh)rine. 

Process ;  To  1 00  c.  c,  of  the  water  to  be  tested  add  a  few 
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drops  of  the  potassium-chromate  solution,  and  then  run  in  the 
silver-nitmte  solution  from  a  graduated  burette,  adding  it  drop 
by  drop  and  stirring  tlie  water  continually  with  a  glass  rod. 
Continne  until  n  faint  but  permanent  orange-red  tint  has  been 
produced,  showing  th<at  all  the  chlorine  has  combined  with  the 
silver,  the  persisting  reddish  tint  being  due  to  silver  chromate. 
The  number  of  cubic  centimetres  of  silver-nitrate  solution  used 
indicate  the  number  of  milligrammes  of  chlorine  in  100  c.  c.  of 
the  water,  or  the  parts  per  l(H),0()(l;  this  midti|ilie<l  by  10  gives 
the  number  of  milligmmmes  of  chlorine  in  1  litre,  or  parts  per 
millioiK  If  the  w;iter  contain  but  little  chlorine,  the  test  will 
be  more  accurate  if  250  c.  c,  of  the  water  be  first  evaporated 
over  a  wator-bath  to  about  60  c.  c.  before  proceeding  as 
above;  four  times  the  result  will  then  give  the  number  of  milli- 
grammes of  chlorine  in  1  litre.  Should  it  be  desired  to  express 
the  proportion  in  terms  of  sodium  chloride,  multiply  tlie  result, 
obtained  as  above,  by  1.648;  or  make  up  tlie  silver-nitrate  solu- 
tion by  adding  2.1K>;>  grammes  to  t!ic  litre,  each  cubic  centimetre 
of  this  solutimi  being  then  equal  to  1  milligramme  of  sodium 
cldoride. 

Test  for  Nitrates. — Solutions  required  :  1.  Phcnol-snli>l ionic 
acid.  To  37  c.  c.  of  strong  sulphuric  acid  add  6  grammes  of 
pure  carbolic  acid  and  3  c.  c.  ol"  distilled  water.  2.  Standard 
]>otassium-nitrate  solution.  Add  0.722  gramme  of  fused  potas- 
sium nitrate  (KNO.,)  to  I  litre  of  distilled  watei".  Each  cubic 
centimetre  of  this  contains  ,V.  milligramme  of  nitrogen.  The 
water  used  in  making  these  solutions  must  be  free  from  nitrates. 

Process:  Evapomte  10  c.  c.  of  the  water  to  be  tested  (or 
25  c.  c.  if  it  is  presumably  low  in  nitrates)  just  to  dryness. 
This  is  best  done  over  a  water-bath.  Add  1  c.  c.  of  jdienol- 
sulphonic  acid,  stir  with  a  glass  rod,  add  1  c.  c.  of  distilled 
water  and  3  drops  of  strong  sulphuric  acid ;  warm  the  dish, 
add  about  25  c.  c.  of  distilled  water,  then  ammonia  to  excess, 
and  dilute  with  distilled  water  to  exactly  100  c.  c.  Treat  1  c.  c. 
of  the  standard  potassium-niti'ate  solution  in  exactly  the  same 
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manner  and  compare  the  tints  produced.  Dilute  tlie  darker  of 
the  two  witli  distilled  water  until  the  tints  match  exactly,  and 
calculate  the  amount  of  nitrogen  present  as  nitrates  in  the 
water  being  examined  from  the  amount  of  dilution  necessary. 
Example:  The  tint  from  the  1  c.  c.  of  standard  potassium- 
nitrate  solution  is  tlie  darker  and  needs  an  addition  oi' 
25  c.  c.  more  water  before  it  matches  the  other.  Therefore, 
125  :  100  : :  0.1  :  x  =  0.08, — tlir  number  of  milligrammes  of 
nitrogen  existing  us  nitrates  in  the  10  c.  c.  of  water  tested.  The 
test  depends  upon  the  conversion  of  tlie  phenol-sulphonic  acid 
into  picric  acid  by  the  nitrates  and  the  subsequent  formation  of 
ammonium  picratc,  which  gives  a  yellow  tint  to  the  water. 
The  annnnit  of  picric  acid  and  picratc  Ibrmcd  is  exactly  propor- 
tional to  the  quantity  of  nitrates  present. 

Test  for  Nitrites. — Solutions  required:  1.  8ulp]ianilic  acid. 
Dissolve  0.5  gramme  of  sulphanilic  acid  in  150  c.  c.  of  dilute 
acetic  acid  (sp.  gr.  104).  2.  Naphthylamine  acetate.  lioil 
0.1  gramme  of  solid  naphthylamine  in  20  c.  c.  of  distilled  water, 
filter  through  a  plug  of  washed  absorbent  cotton  and  mix  the 
filtrate  with  180  c.  c.  of  dilute  acetic  acid.  3.  Skmdard  sodium- 
nitrite  solution.  Dissolve  0.275  gramme  of  pure  silver  nitrite 
in  pure  water,  add  a  dilute  solution  of  pure  s{Klinm  chloride  till 
precipitide  ceases  to  form  and  dilute  to  250  c.  c.  with  pure  water. 
For  use,  dilute  10  c.  c.  of  this  solution  to  100  c.  c,  each  cubic 
centimetre  of  the  latter  dilute  solution  containing  0.01  milli- 
gramme of  nitrogen.  Keep  tlu'  stronger  solution  in  the  dark 
when  not  in  use,  and  make  up  the  dilute  soIutio)i  anew  «'nrli 
time.  All  water  used  in  these  solutions  must  lie  free  from 
nitrites;  likewise  all  water  used  for  dilution  in  the  test. 

Process  :  Measure  25  c.  c.  of  the  water  to  lie  examined  into 
a  Nessler  tube  or  large  test-tube,  add  2  c.  c.  each  of  the  sulphan- 
ilic acid  and  naphthjlumine-acetate  solutions,  using  a  separate 
piljette  for  each.  Tn  a  similar  tube  dilute  1  c.  c.  of  the  standanl 
sodium-nitrite  solution  (dilute)  to  25  c.  c.  with  nitrite-free  di9« 
tilled  water,  and  add  the  same  quantity  of  the  above  reagents  to 


THE   EXAMINATION   OF   WATER. 


427 


it.  Compare  the  colors  at  t)ie  cinl  of  five  mimitrs,  and  esti- 
mate the  utnouiit  ol"  nitrites  by  diluting  tlio  diirlvrr  .solution  till 
it  matches  the  lighter,  just  as  was  done  in  testing  for  nitrates. 
The  foregoing  test  is  a  very  delirute  one,  and  gives  the  quantity 
of  nitrogen  present  as  nitrites,  which  should  not  be  over  a  trace. 

Tesl  for  Free  and  Albamiiioid  Atirinouut.  Wmikh/n^s 
Method. — Solutions  required:  1.  Standard  ammonium-chloride 
solution.  Dissolve  0.382  gramme  pure  dry  ammonium  chloride 
(NlIiC'l)  in  lUO  c.  c.  aminnniu-frce  water.  Each  tubic  centi- 
metre of  the  dilute  solution  contains  0.(U  milligramme  of 
nitrogen.  2.  Alkaline  potassium-permanganate  solution.  Dis- 
solve 200  grammes  of  {wtassium  liydrate  (KliO)  in  sticks,  and 
8  grammes  of  ])otassium  permanganate  in  1  litre  of  distilled 
water.  Evaporate  to  about  750  c.  c.  to  drive  off  any  ammonia 
present,  and  make  up  to  1  litre  again  with  ammonia-free 
water.  To  make  ammonia-free  water,  add  about  1  grain  sodium 
carbonate  to  the  litre  of  distilled  water,  and  boil  till  alrout 
one-fourth  is  evaporated.  3.  Ncs.sler's  reagent.  Dissolve  35 
grammes  potassium  iodide  (KI)  in  100  c.  c.  of  distilled  water, 
and  17  grammes  mercuric  chloride  (lIgC'12)  in  300  c.  c.  of 
water;  add  the  mercuric-chloride  solution  to  the  potassium 
iodide  until  a  permanent  pretijiitate  is  formed.  Then  dilute 
with  a  20-|ier-ccnt.  solution  of  sodium  hydrate  (NallO)  to  1000 
c.  c. ;  add  mercuric-chloride  solution  till  a  perniauent  i»reci|)itate 
again  forms,  and  allow  to  st^md  until  clear.  'J'his  reagent  gives 
a  brown  or  yellowisli-brown  coloration  if  ammonia  be  present 
in  water,  and  improves  on  keeping. 

Proce.ss :  Place  500  c.  c.  of  tlie  water  to  be  examined  in  a 
retort,  connect  with  a  condenser,  and  boil  gently  so  tliat  the 
water  may  distil  over  slowly.  The  retort  and  condenser  sliould 
have  been  flioroughly  rinsed  with  aniniouia-free  water.  Collect 
the  distillate,  50  c.  c.  at  a  time,  in  NessU-r  tubes,  add  2  c.  c.  of 
Nessler's  reagent  to  each  50  c.  c.  and  determine  the  amoniit  of 
ammonia  or  nitrogen  in  each,  as  follows:  Place  in  another 
Nessler  tube  50  c.  c.  ammonia-free  water  and  2  c.  c.  Nessler's 
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reagent ;  run  in  from  a  burette  the  standard  ammonium-chloride 
sohition  until  the  color  exactly  matches  that  of  the  first  50  c.  c. 
of  the  distillate.  Repeat  the  process  with  each  50  c.  c.  of  dis- 
tillate until  the  test  shows  that  no  more  ammonia  is  coming 
over  from  the  retort.  The  totiil  amount  of  ammonium-chloride 
solution  used  indicates  the  total  amount  of  nitrogen  of  the  free 
ammonia.  Usually  all  the  free  ammonia  will  come  over  in  the 
first  150  c.  c.  or  200  c.  c.  of  distillate.  Compare  the  colors  by 
looking  down  through  the  tube  upon  a  white  surface.  If  the 
first  50  c.  c.  give  a  precipitivte  with  the  Nessler  resigent,  it  must 
be  diluted  and  the  amount  of  nitrogen  estimated  from  the 
diluted  distillate.  The  free  ammonia  being  all  determined, 
allow  the  retort  to  cool  and  add  to  the  water  remaining  in  it  50 
c.  c.  of  the  alkaline-permanganate  solution.  This  converts  a 
certain  proportion  of  tl'ic  nitrogenous  organic  matter  into  am- 
monia. Distil  as  Ijefore,  estimating  the  amount  of  nitrogen  in 
each  50  c.  c.  of  tlie  distillate,  until  no  more  ammonia  comes 
over.  The  amount  of  ammoniiun-chlorido  solution  thus  used 
will  indicate  the  nitrogen  of  nUmmmoid  ammonia;  and  the 
t(Aal  amotnit  of  ammonium-chloride  solution  used  in  the  whole 
process  gives  the  nitrogen  of  the/ree  mid  albuminoul  ammouM 
in  the  500  c.  c.  of  water. 

Tedii  for  lidrdness. — Solutions  rcqiiircd  :  1.  Soap  solution. 
Dissolve  about  10  grammes  of  Castile  or  soft  soap  in  1  litre  of 
weak  (35  per  cent.)  alcohol.  2.  Standard  lime  solution.  Dis- 
solve 1.11  grammes  pure  calcium  cldoride  in  1  litre  of  distilled 
wattn*.  Otic  c.  c.  of  this  solution  is  ecpiivalent  to  1  m.  g.  of 
calcium  carbonate  (CaCOj).  Process:  First,  find  how  much  of 
the  soap  solution  is  needed  to  make  a  lather  with  100  c.  c.  of 
distilled  water,  as  follows :  Place  the  water  in  a  flask  holding 
about  250  c.  c.  and  iim  in  the  soap  solution  from  a  burette,  a 
few  drops  at  a  time,  corking  and  shaking  the  flask  well  after 
each  addition.  The  lather  should  have  a  depth  of  about  one- 
fourth  of  an  inch,  and  should  be  |iormanf*iit  for  at  least  five 
minutes.     Then  standardize  the  soap  solution  by  diluting  5  c.  c. 
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of  tlie  standard  lime  solution  to  100  c.  c.  with  distilled  water 
and  finding  liow  many  cubic  ccntiinetros  of  the  soap  solution 
are  necessary  to  make  a  permanent  lather  witli  it.  This 
tpiantity,  less  the  number  of  cubic  centimetres  needed  to  make 
a  lather  with  tlic  100  c.  c.  of  distilled  water,  represents  the 
amount  of  soap  solution  that  will  neutnilize  5  m.  g.  of"  cal- 
cium carbonate  or  its  equivalent.  Ltistly,  determine  in  the 
same  way  the  number  of  cubic  centimetres  of  soap  solution 
necessary  to  make  a  permanent  lather  with  100  c.  c.  of  the 
water  to  be  examined ;  subtract  the  quantity  necessary  for  100 
c.  c.  distilled  water  and  estimate  the  amount  of  calcium  carbon- 
ate or  its  equivalents  present,  as  follows:  For  example,  it  takes 
2  c.  c.  of  soap  solution  to  make  a  lather  with  tlie  distilled  water 
and  12  c.  c.  with  the  diluted  lime  solution.  Then,  12  —  2  = 
10  c.  c.  =  5  m.  g.  calcium  carbonate,  and  each  cubic  centimetre 
of  the  soap  solution  =  0,5  c.  c.  of  the  standard  lime  solution, 
or  0.5  m.  g.  c-alcium  carbonate.  Consequently,  if  100  c.  c.  of 
the  water  examined  require  17  c.  c.  of  soap  solution,  it  must 
contain  (17  —  2)  X  ^-^  ^  "^-^  m.  g.  calcium  carbonate  or  its 
equivalent,  and  1  litre  of  the  water  contains  75  m.  g.  calcium 
carbonate. 

Tests  for  Lead,  Cojyper,  and  Iron. — To  50  or  100  c.  c.  of 
the  water  in  a  white  porcelain  dish,  or  in  a  tall  glass  jar,  over 
white  pajxir,  add  a  few  drops  of  ammonium  sul[»liide, — (NHJ^S. 
A  dark  colomtion  or  precipitate  indicates  the  presence  of  either 
lead,  co[)per,  or  iron,  due  to  the  formation  of  the  respective 
sulphide.  Then  add  a  few  drops  of  hydrochloric  acid  (IlCl). 
If  the  color  disappear,  iron  only  is  present ;  if  it  ])ersist,  lead 
or  copper  is  present.  In  the  latter  case,  add  a  few  drops  of 
acetic  acid  and  about  1  c.  c.  of  a  strong  solution  of  pure  potas- 
sium cyanide.  If  the  color  disa[»pear,  it  is  due  to  copper;  if  it 
rcmain,  lead  is  present.  If  lead  only  is  present  in  the  water, 
the  above  test  will  detect  -^  grain  per  gallon.  The  above  test 
may  be  corroborated  as  follows :  Partly  fill  two  test-tubes  with 
the  original  water ;  to  one  add  a  little  potassium-chromatc  solu- 
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tiou ;  an  opacity  tuul  the  tU'cpeiiin^  of  tlie  color  to  a  canary 
yellow  indicates  load.  To  the  second  add  a  drop  of  dilute 
hydrochloric  acid  and  a  few  drops  of  potassium-ferrocyanide 
solution;  a  blue  color  indicates  iron,  fitljer  ferrous  or  ferric;  a 
bronze  or  a  malm|^any-red  color  indicator's  cop[)cr.  Quantitative 
tests  for  the  above  metals  may  be  made  by  making;  standard 
solutions  of  tjje  respective  elements,  treating  a  measured  quan- 
tity of  tlie  original  water  with  tlie  proijcr  reagent,  as  indicated, 
and  conijiaring  the  color  i)roduced  with  that  given  by  a  definite 
qiuintity  of  the  respective  standard  solution. 

Teftt  for  Phosphates. — Solution  required,  ammonium  molyb- 
date:  Dissolve  10  grammes  of  niolybdic  anhydride  in  41.7  c.  c. 
of  ammonia  (NII,11()), — sp.  gr.  0.S6, — and  pour  slowly  into  125 
c.  c.  of  nitric  acid  (IINOJ, — sp.  gr.  l.*20  ;  allow  to  stand  in  a 
warm  place  for  several  days  till  clear.  Process  ;  SUghtly  acidify 
500  c.  c.  ol'  the  water  with  nitric  acid,  evaporate  to  about  50  c.  c, 
add  a  few  drops  of  ferric  chloride  (Fc^C'I,,)  and  ammonia  in 
slight  excess.  Filter,  dissolve  the  precipitate  in  the  smallest 
jjossihle  quantity  of  nitric  acid,  and  evaporate  to  5  c.  c.  Heat 
nearly  to  boiling ;  add  2  c.  c.  of  aramonium-raolybdate  solu- 
tion ;  keep  solution  warm  for  one-lialf  hour.  If  there  is  an 
appreciable  quantity  of  precipitate,  collect  it  on  a  small,  weighed 
filter-paper,  wash  with  distilled  water,  dry  at  100°  F.,  and 
weigh.  The  weiglit  of  the  precipitate  multiplied  by  0.05  gives 
the  amount  of  phosphates  as  FO^  in  the  500  c.  c.  of  water. 

In  the  bacteriological  examination  of  water,  1  c.  c,  or  a^ 
definite  fractional  \)art  thereof,  of  the  water  is  to  Ir?  added  to  a 
little  sterilized  nutrient  gelatin,  heated  just  enough  to  liquefy  it, 
the  whole  shaken  to  thoroughly  mix  it,  and  then  cooled  in  an 
even  film  on  the  interior  of  the  test-tube  (Esmarch's  roll-cult- 
ure) or  poured  out  upon  sterilized  glass  plates  or  into  Petri 
dishes.  Or,  as  Prof.  Leffmann  suggests,  flat,  rectangular  bottles, 
of  8  or  10  ounces'  capacity,  may  be  used  instead  of  test-tubes. 
Sufficient  ntitrient  gelatin  is  placed  in  each  to  cover  one  of  the 
flat  sides  with  a  thin  film,  and  the  bottle  stoppered  and  steril- 
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izcd.  Then,  when  needed,  tlie  gclivtin  is  gently  melted,  the 
mcasnrcHj  quantity  of  water  introduced  and  mixed  with  the 
gelatin,  and  tlje  bottle  phiccd  on  its  side  until  tlie  gelatin  cools. 
Witliin  u  short  time  colonies  develop  from  the  micro-organisms 
thus  tixed  in  the  gelatin,  and  from  these  colonies  pure  cultures 
may  be  made  of  the  res[K'ctivc  species,  and  fuitlier  experiments 
and  study  carried  on. 

It  must  always  be  remembered  that,  in  collecting  samples 
of  water  for  bacteriological  examination,  great  care  must  be  ob- 
served to  avoid  accidental  contamination  of  the  culture-media, 
etc,  by  extraneous  organisms.  Where  possible,  the  inoculations 
should  be  made  at  the  place  where  the  samples  of  water  are  col- 
lected, the  water  being  taken  up  by  means  of  sterilized  pipettes 
and  measured  at  once  into  the  sterilized  gelatin  tubes  or  bottles. 
If  this  cannot  be  done,  the  water  should  be  collected  in  well- 
sterilized,  glass-stoppered  bottles.  These  should  be  washed 
externally,  submerged,  unstoppercd,  filled  and  rc.stopi>ered, — all 
below  the  surface, — and  then  transferred  to  the  laboratory  and 
the  inoculations  made  as  soon  as  possible,  packing  them  in  ice 
if  the  distance  be  great  or  tliere  is  any  cause  for  delay,  in  order 
to  prevent  the  too  rapid  multiplication  of  certain  of  tlie  organ- 
isms and  the  disappearance  of  others. 


THE  EXAMINATION   OF   FOOD. 

It  would  be  manifestly  inadvisable  to  attempt  to  detail, 
witliin  the  limits  of  this  rliapter,  the  methods  for  the  determina- 
tion of  the  ])urity  and  healthfulness  of  the  many  articles  of  (bod 
that  make  up  the  daily  dietaries  of  the  people  at  large ;  but 
since  occasions  are  constantly  arising  when  it  is  desirable  to 
know  something  of  tlie  condition  of  certain  food-stuffs  wliich  are 
used  by  pnicLi<'ally  every  one,  and  which  are  csjx'cially  liable 
to  sophistication  or  adulteration,  the  following  notes  are,  thei-e- 
fore,  added  as  being  within  the  scope  of  the  chapter; — 

Milk. — Good  milk  should  be  ivory-white  in  color,  opaque, 
of  neutral  or  slightly-alkaline  reaction,  and   should  have  no 
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sediment  nor  any  unusual  taste  or  odor.  The  s|>ecific  gravity 
should  be  1029  or  above;  the  pro[)ortion  oC  cream,  from  lU  to 
40  per  cent,  by  volume ;  the  fats,  3  per  cent,  or  more,  and  the 
total  solids  12.5  per  cent,  or  more. 

Tlie  color  is  curiclied  by  a  hij?h  iicrcentage  of  cream,  but 
too  rich  a  color  or  one  with  a  reddish  or  yellowish  tint  may  in- 
dieate  the  addition  of  annatto.  A  poor  color  indicates  that  the 
milk  is  deficient  in  fat,  and  may  be  due  to  skimming  or  water- 
ing, or  both,  but  a  peculiar  blue  color  is  sometimes  produced  by 
the  growth  of  a  certain  fungus  in  the  mdk.  The  lessening  of 
fat  also  tends  to  make  the  milk  translucent  and  less  opaque. 

An  acid  reaction,  unless  very  slight,  hidicates  "souring" 
of  tlie  milk  or  tlie  addition  of  some  i>reservative,  such  as  saly- 
cylic  or  boric  acid  ;  while  a  strongly-alkaline  reaction  points  to 
tlie  addition  of  some  substance  like  chalk,  sodium  carbonate, 
etc.,  to  increase  the  specific  gravity.  Such  addition  is  verified 
by  a  high  |)crccntage  of  total  sohds  and  by  the  effervescence  of 
the  latter  upon  the  addition  of  a  drop  or  two  of  hydrochloric 
acid. 

The  specific  gravity  is  determined  by  means  of  the  lactom- 
eter, in  using  which  corrections  must  be  made  for  the  temixjra- 
ture  if  the  latter  varies  much  from  60^  F.,  the  standard.  The 
sjiecific  gravity  is  slightly  raised  by  skimming  the  milk,  since 
the  cream  is  lighter  than  the  whole  milk,  and,  theoretically,  a 
very  high  percentage  of  cream  tends  to  lower  the  s{)ecific 
gmvity ;  but,  in  reality,  a  milk  rich  in  cream  is  also  rich  in 
other  solids  tijut  keep  the  s|>ecific  gravity  high  or,  at  h^st, 
normal. 

The  j>ercentage  of  cream  is  determined  by  the  creamome- 
ter  (see  page  101),  which  slundd  be  covered  and  in  which  the 
milk  .should  stand  for  eight  or  ten  liours. 

The  princii>al  sophistications  of  milk  are  by  watering,  skim- 
ming, the  addition  of  solids  to  nicrease  the  sfxjcific  gravity  or  to 
act  as  preservatives  or  to  mask  "  souring,"  and  the  addition  of 
aunatto  and  the  like  to  enrich  the  color.    Watering  is  Indicated 
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by  a  low  specific  <i:nivity  and  by  a  low  percentage  of"  cream  and 
of"  total  solids.  Skiinminy;  is  indicated  by  a  low  perccnlage  of" 
cream  and  poor  color,  though  the  latter  may  be  disguisi'd  by 
the  addition  of  annatto,  etc.  The  specific  gravity  will  hv  very 
sliglitly  raised  by  the  skimming,  but  if"  the  milk  has  been  both 
skimmed  and  watered  the  density  will  be  lowered. 

To  Determine  ihe  Pereentcuje  of  Total  SoUds. — Weigh  a 
small  evaporating-dish,  preferably  platiniun.  Add  5  or  10  c.  c. 
of"  milk,  and  weigh  the  dish  and  milk  to  get  the  weight  of 
milk.  Evaporate  to  dryness  over  a  water-bath,  com|)leting  the 
drying  in  a  water-oven  until  there  is  no  liuther  loss  of  weight. 
Weigh  tlie  dish  and  contents  (total  solids) ;  subtract  the  weight 
of  dish  and  divide  by  the  weight  of  milk.  The  result  is  tlie 
percentage  of  total  solids. 

To  Determine  the  Percefitage  of  Ash. — Ignite  the  total 
solids  over  the  naked  flame  imtil  all  black  specks  have  disajj- 
peared.  Cool  and  weigh.  Divide  the  weight  of  ash  by  weight 
of  milk.     The  result  is  the  percentage  of  ash. 

To  Determine  the  P*  rce)if(nje  of  Fottf. — Proceed  as  above 
with  10  c.  c.  of  milk  and  evaj>orate  till  the  residue  is  a  tena- 
cious pulp.  Extinguish  the  flame,  fill  the  dish  half-full  of 
ether,  anti  stir  and  pound  the  residue  thorouglily  with  a  glass 
rod;  filter  througli  a  small  filter-paper,  reserving  the  filtrate: 
adil  more  i-ther  to  thr  residue,  stir  as  before  and  filter,  I'epiating 
the  process  three  times,  or  till  the  residue  is  perfectly  white. 
Wasli  filter-papor  well  with  ether,  and  evaporate  all  the  ctlier 
to  dryness.  Weigh  the  residue  (the  fat)  atul  divide  by  the 
weight  of  milk,     llesult ;  percentage  of  fats. 

Test  for  Annatto. — A  percentage  of  cream  considerably 
lower  than  the  color  of  milk  would  indicate  justifies  the  sus- 
picion that  some  ruloriiig  matter  has  been  used.  This  is  gen- 
erally annatto.  C-oagulate  one  ounce  of  milk  with  a  few  drops 
of  acetic  acid,  anil  heat;  stmin  and  press  (mt  excess  of  liquid 
from  curd.  Triturate  the  eiiid  in  a  mortar  or  dish  with  ether. 
Decant  the  ether  and  add  to  it  10  c.  c.  of  a  1-per-ceut.  solution 
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of  caustic  soda.  Shake  and  allow  to  separate  ;  pour  off  the 
upper  layer  into  a  port;ehiiii  tlisli.  Put  in  two  Bmall  discs  or 
strips  of  filter-paper.  Evaporate  gently  ;  annatto  will  dye  the 
discs  an  orange  or  buff  color.  Moisten  one  disc  with  dilute 
sodium  carbonate  to  fix  tlic  color.  Touch  the  other  disc  with  a 
drop  of  stannous  chloride ;  annatto  will  give  a  rich  pink  color. 
This  test  is  sensitive  to  1  part  of  annatto  in  1000  of  milk,  and 
with  milk  in  any  condition. 

Test  for  Boric  Acid. — In  igniting  the  total  solids,  boric  acid* 
or  boron,  gives  a  greenish  tinge  to  flame.  Place  in  a  porcelain 
dish  one  drop  of  milk,  two  drops  of  strong  hydrochloric  acid, 
and  two  of  a  saturated  tincture  of  tumeric.  Dry  ou  a  water- 
bath,  remove  as  soon  as  dry,  cool  and  add  one  drop  of  ammo- 
nia on  a  glass  rod.  A  slaty-blue  color,  changing  to  green,  is 
given  if  borax  is  present.  This  test  will  show  -j^Vij  grain  of 
borax.     Less  will  give  the  green  color,  but  not  the  blue, 

BuTTKR. — Good  butter  should  have  a  good  taste,  odor,  and 
color;  it  should  not  be  rancid,  and  should  not  contain  trw) 
much  water  or  salt,  nor  should  it  have  any  added  coloring 
matter.  The  average  composition  should  be  about  as  follows ; 
Fat,  82  per  cent. ;  casehi,  2  per  cent,  (not  over  3  per  cent); 
ash  or  salts,  2  per  cent.;  water,  13  per  cent.;  milk-sugar,  1 
])er  cent.  Butter-fat  is  a  compound  of  a  glycerin  with  certain 
fatty  acids,  some  of  them  volatile  and  soluble  in  hot  water, 
others  non-volatile  and  insoluble  in  hot  water. 

Oleo-margarine  consists  of  ordinary  animal  (or  vegetable) 
fats  melted,  strained,  cooled  with  ire,  worked  up  vvitli  milk,  col- 
ored, and  salted.  These  fats  are  usually  beef  or  uiutton,  lard 
or  cotton-seed,  palm-  or  cocoa-nut-  oil.  If  care  and  cleanliness 
are  observtjd  in  the  raanulacture,  oleomargarine  is  not  harmful 
or  innutritions,  but  it  should  not  Vh'  sold  as  butter. 

Fraud  is  to  be  det<!cted  by  observing  the  difference  in 
composition  and  properties  of  the  fats.  The  following  tabic, 
from  Kenwood's  "  Hygienic  Laboratory,"  wiE  show  the  char- 
acteristic difference  in  the  flits : — 
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Buttbb-Fat. 

1.  The  specific  gravltjr  ia  very  mrely  be- 
low 910,  never  below  900.8. 

2.  The  soluble,  voUtile  Tatty  acids  aver- 
kge  b«tvreeii  6  and  7  per  cent.,  never  below 
4.5  pi^r  CUD  I. 

8.  The  Insoluble  fatty  aolils  furni  about 
88  por  cent,  of  the  total  w«i{{bt  of  butter- 
fat. 

4.  The  melting-point  of  tbo  fat  yarloa 
from  86°  to  949  F. ;  is  usually  from  88° 
to  90°  F. 

5.  Is  readily  and  completely  soluble  In 
etber. 

6.  Under  the  microscope  pure  butter 
couslsta  of  a  colluctton  of  small  oil-glob- 
ules witli  au  occastuDal  large  ouc.  No 
crystals,  except  when  ttie  fat  baa  been 
melted. 


Bbkt-Fat,  >to. 
It  never  above  904.5. 

Rarely  more  than  >{  per  cent. 
above  fi  per  cent. 

Oenorally  aboat  95  per  cent. 


Rarely,  if  ever,  above  es^  F. 


Leas  ao,  and  leaves  a  resldne. 

The  contours  of  the  small  oU-globnlea 
are  less  distinct,  and  the  larger  ones  are 
more  Tiuniei-ous  and  Irregular  in  size. 
Crystals  of  tbe  uou-vulatUe  acids  are  often 


To  Deteiinine  the  Specific  Oravity. — Melt  a  quantity  of  the 
butter  in  a  beaker  on  a  water-bath  at  about  150°  F.  After  a 
time,  when  the  tht  is  }>errectly  clear  and  transparent,  carefully  de- 
cant from  the  lower  stratum  of  water,  curd  Jtnd  salt  on  to  a  fine 
tilt<'r ;  collect  the  filtrate  and  pour  into  a  s|K'Pitic-gravity  bottle, 
which  has  been  previously  weighed,  both  when  empty  and  when 
filled  with  distilled  water  at  100°  F.  See  that  the  bottle  is 
exactly  full  of  \\w.  Iht ;  wipe  clean  and  weigh  when  the  tempera- 
ture is  as  near  100'^  V.  as  possible,  because  soHdificatiou  soon 
begins  below  this  temjxnature.  Subtract  tlu?  weight  of  the 
bottle,  divide  by  the  weight  of  the  water,  and  multiply  by  1000. 
The  result  is  the  specific  gravity. 

To  Find  the  MeUiruj- I\)int . — Ponr  a  little  melted  fat  into 
a  small  test-tube  (2"  x  i").  Partly  fill  two  beakers  of  unequal 
8i/^  with  cold  water;  place  the  test-tube  in  the  smaller  (taking 
care  to  allow  no  water  to  mix  with  the  fat),  and  the  smaller  in 
the  larger,  and  gently  lieat  the  outer  beaker.  Suspend  a  ther- 
mometer in  tlie  smaller,  near  the  test-tube,  and  note  the  temper- 
ature when  the  fat  hvijins  to  melt.     This  is  the  melting-i>oint. 

To  Determine  the  Percentage  of  Insoluble  {Noti- Volatile) 
Fatty  Acids. — To  5  grammes  of  butter-fat  add  50  c.  c.  of  alcohol 
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containing  2  grammes  of  caustic  iwtush  (KHO)  and  boil  gently 
for  fifteen  or  twenty  minutrs  to  siqjunify  tlie  fat.  Dissolve  the 
soaps  thus  formed  in  150  to  200  c.  c.  of  water  and  decompose 
with  about  25  c.  c.  of  dilute  hydrochloric  acid.  The  separated 
fatty  acids  are  collected  upon  a  weiglied  filter-pa[)er,  washed 
with  2  litres  of  boiling  water,  dried  at  95"  to  98°  C,  and  then 
weighed.  The  weight  of  these  insoluble  fatty  acids  should  not 
be  over  90  per  cent,  of  the  weight  of  the  butter-fat. 

Flour  and  Bread. — Wheat-flour  should  he  almost  but  not 
perfectly  wliite,  also  smooth  and  free  from  grit ;  it  should  have 
no  moldy  or  uiipkassmt  odor,  and,  unless  made  by  the  new 
process,  should  be  cohesive  when  lightly  compressed  in  the 
hand.  There  should  be  no  signs  of  parasites  or  finigi  under 
the  microscoiK".  The  proportion  of  gluten  should  be  more  than 
8  per  cent. ;  of  water,  less  than  18  per  cent.,  and  of  ash,  less 
than  2  per  cent. 

To  Determine  tJie  Percentage  of  Water  and  Ash. — In  a 
weighed  platinum  (or  porcelain)  dish  place  about  50  grammes 
of  flour,  weigh  and  dry  over  a  water-bath  for  an  hour  or  so; 
then  complete  the  evaporation  in  a  water-oven  until  there  is  no 
further  loss  of  wei<;;lit ;  weigh,  subtract  this  weight  less  the 
weight  of  the  dish  from  the  original  weight  of  the  flour;  divide 
the  reinaimk'i',  the  weight  of  the  water,  by  the  original  weight 
of  the  tlour.  The  result  is  the  percentage  of  water.  Then 
ignite  the  dried  flour  in  the  dish  and  incinerate  till  there  are  no 
longer  any  black  particles  and  only  the  ash  rennuns ;  cool, 
weigh,  and  divide  by  the  original  weight  of  tlie  flour.  Tlie 
result  is  tlie  iwrcentage  of  ash. 

To  Determine  the  Percentage  of  Gluten. — By  means  of  a 
glass  rod,  mix  a  weighed  quantity  of  flour  with  a  liitk  distilled 
water  into  a  stiff  dough  ;  tlieu  repeatedly  wash  away  the  starch 
and  soluble  constituents,  kuesubng  the  dougli  with  the  rod  or 
fingers  and  c<in tinning  until  the  wash- water  cotnes  away  ck«r; 
the  gluten  and  a  small  amount  of  fiit  and  salts  remain.  Spread 
out  on  a  weighed  dish  or  crucible-lid,  dry  in  a  water-oven,  and 
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weigh  ;  divide  by  the  oritjinal  weight  of  the  flour.  The  result 
is  th(!  approximate  i>er(;eiitage  of  ghiteii.  The  gtuteii  should 
piiU  out  into  long  threads,  otherwise  it  is  poor. 

An  excess  of  water  ira]»tiirs  the  keeping-quality  and  lessens 
the  amount  of  nutriment  in  the  flour.  An  excess  of  ash  indi- 
cat<'S  the  addition  of  miiienil  subtitaiices.  A  detitiency  of  gluten 
indicates  that  the  flour  is  not  pure  wheat-flour.  Parasites 
and  fungi  especially  affect  or  live  in  old  or  damp  and  inferior 
flour. 

7b  Test  for  M'meni}  SnhstunceH. — Sliake  a  little  flour  in  a 
test-tube  with  some  chloroform,  and  allow  it  to  stand  for  a  few 
moments.  The  flour  floats  and  any  mineral  matter  sinks  to  the 
bottom,  when  it  can  be  removed  with  a  piijette  and  examined 
under  a  microscope. 

Wheat-bread  should  be  fairly  dry,  light,  and  spongy;  clean 
and  nearly  white ;  of  pleasant  taste ;  not  sodden,  acid,  or 
musty ;  no  parasites  or  moldiness.  It  should  contain  no  flour 
other  than  wheat;  but  little,  if  any,  alum  ;  no  copper  sulphate; 
and  sliould  not  yield  over  3  jxjr  cent,  of  ash. 

Test  for  AJum, — Add  5  c.  c.  of  a  5-per-cent.  tincture  of 
logwood  and  5  c.  c.  of  a  15-per-cent.  solution  of  ammonium 
carbonate  to  25  c.  c.  of  water ;  soak  a  crumb  of  the  bread  in 
this  for  a  few  minutes;  drain  and  f^ently  dry.  Alum  is  indi- 
cated by  a  violet  or  lavender  color,  its  absence  by  a  dirty-browu 
color  on  drying. 

Teat  for  Copper  SulpJuite. — Draw  a  glass  rod  dipped  in  a 
solution  of  potassium  frrro<  yanide  across  a  cot  slice  of  the 
bread ;  copper  is  indicated  by  a  streak  of  brownish-red  color. 

Test  for  Ergot  in  Flour  or  Bread. — Add  liquor  potassae ; 
a  distinct,  herring-like  odor  (due  to  propylamine)  is  appreciable 
if  ergot  be  ]>rosent. 

An  excess  of  water,  an  unnatural  whiteness,  and  a  low 
percentage  of  ash  in  bread  iiulicate  the  addition  of  rice.  Pota- 
toes give  an  increased  percentage  of  water  and  an  alkaline 
ash. 
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[The  following  works  are  recommended  to  those  desiring 
fuller  details  of  the  foregoing  methods,  or  for  the  further  ex- 
amination of  these  subjects : — 

Kenwood's  Hygienic  Laboratory. — Examination  of  Water  for  San- 
itary and  Technical  Purposes,  by  LetI'mann  and  Beam. — Sanitary  Exam- 
inations of  Air,  Water,  and  Food,  by  Fox.— Parkes's  Practical  Hygiene. 
— Practical  Hygiene,  by  Coplin  and  Sevan.] 


QUESTIONS  TO  CHAPTER  XXII. 
The  Examination  of  Am,  Watke,  and  Food. 

Of  wlmt  siibstuiRies  in  tlin  .itnio^pliere  iiin._v  it  lie  necessnry  at  times 
to  obtain  the  prn|iujlion  ?  IldW  is  tlie  t'ri)|>ortiuii  uf  nqiieous  vapor  to 
he  detenuined  ?  Wlmt  ninses  tlie  ditTerent'e  in  the  ivsidings  of  the  wet- 
anil  dry-  biilL  tlieiiuoinuters,  jiinl  wliiit  tables  arc  to  b«  used  in  foiijunc- 
tioti  with  them? 

How  niay  llu>  [ireaence  of  ozone  in  the  ail'  l>e  demonstrated  ?  Upon 
what  docs  tlie  tctiit  depend!'  How  might  an  n|>pruxiinnte  qimiitilative 
test  of  ozone  be  made? 

How  may  the  suspended  inipuritiesi  in  the  nlnui.s|ihere  be  colleeted 
I'nc  exaniinatioti  ?  Wlnicli  method  retiiiirea  the  least  a]ipnrntns,  etc.? 
How  may  the  character  and  nature  of  the  snsjwnded  particles  be  <le- 
termined  ?  How  may  a  quantitative  bacteriohjijicfll  examination  be 
made?  What  are  some  of  tb«  advarttages  of  Dr.  Dixon's  apparatiiB? 
Of  the  sniiar-fdter  iruthod?  How  uniy  pure  cultures  of  luicro-oi'ganisnis 
til  the  air  be  abtaii)e<)  ? 

How  may  the  quantity  of  organic  matter  in  tlie  air  lie  detertnined  f 
Why  do  we  determine  the  (proportion  of  earhon  dioxide  in  the  air? 
^VIlat  is  Wolpert's  method  for  liiidiiii;  the  percentage  of  this  gas,  and 
how  may  this  method  he  stmplilied  ?  U|>oii  what  does  this  test  dej^end  ? 
What  i)rccautitins  must  fw  observol  in  making  the  test?  What  is  the 
Angus  Smith  metiiod  for  determining  the  |iroportion  of  carbon  dioxide? 
How  may  it  he  iniproveil?  What  is  the  use  of  the  phenol  phthaleine  in 
the  solution  ?  How  is  tlie  percentage  of  carbon  dioxide  calculated  ? 
How  is  the  nlknlinc  solntiun  tu  be  prepared  ? 

U[)on  what  does  I'ettenkofer'a  method  depend?  What  apparatus 
and  reagents  are  required?  Wiiy  must  the  lime-wnter  be  standardized 
each  time?  What  is  the  value  of  the  oxalic-acid  solution?  What  are 
some  good  indicators  to  use  in  this  test?  Why  is  just  twice  the  volume 
of  lime-water  introduced  into  the  bottle  that  is  afterward  taken  from  it 
and  tested?  What  are  some  of  the  advantages  and  disadvantages  of 
baryta-water  in  coinparisnn  with  lime-water? 

How  may  the  quantity  of  ammonia  in  theatmos|iliere  be  determined  ? 
How  may  the  |>resence  of  other  gases  be  shown  ?  What  is  the  usual  test 
for  carbon  monoxide?  Upon  what  is  Vogcl's  test  based  ?  Is  it  a  deli- 
cate one?  Why  is  it  usually  not  necessary  to  make  a  quantitative  ex- 
amination of  the  carbon  monoxide? 

What  cal-e  should  be  observed  in  the  collection  of  water  for  ex- 
amination ?  How  much  will  be  necessary  for  the  customary  tests? 
What  notes  should  be  made  at  the  time  of  collection? 

What  tests  require  the  previous  clearing  of  the  water?  How  are 
the  tests  for  color  and  turbidity  made?     For  smell?     What  indicates 
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the  degree  of  aeration?  What  metallic  impurities  may  give  a  taste  to 
titti  walcr?  What  information  as  to  the  source  or  purity  of  a  water  may 
fiotiiutinies  be  given  by  the  smell? 

What  are  tlie  soliitions  needed  in  the  quantitative  test  for  cliloriue? 
What  is  the  strength  of  each,  ami  what  is  the  relation  of  the  silver- 
nitrate  Solution  to  chlorine?  What  is  the  nse  of  the  pntiissinni-chroniatt' 
solution?  How  may  the  result  be  expresaed  ?  What  solutions  are  used 
in  testing  for  nitrates  quantitatively?  Upon  what  does  this  test  de- 
pend? What  does  the  depth  of  color  indicate?  What  precautions 
must  be  obseived  in  testing  for  uitriUrs?      Is  the  test  a  delicate  «ine? 

In  the  lest  for  free  ;\nd  idbuminoid  auunouia,  what  is  the  function 
of  the  ammonium-chloride  soluti<m?  Of  the  potassium-permnnganate 
solution?  What  part  of  the  disLilhite  contains  most  of  the  free  am- 
montsi?     When  is  it  evident  that  the  water  contains  no  more  ammonia? 

In  testing  Cor  Imidness,  why  is  a  stjiudurd  lime  solntifui  ncccssarj' ? 
What  should  be  tlie  chiiraeterislics  of  the  lather  produced  by  the  soap 
solution?  Why  is  alcohol  used  as  a  solvent  for  the  Bonp ?  What  is  the 
underlying  priuci(de  of  this  test? 

How  uuiy  lead,  eop|)er,  or  iron  be  detected  in  water?  How  may 
von  distinguish  between  the  respective  sulphides  uf  the  above  metuls? 
How  may  the  above  test  respecting  any  one  of  the  metals  l>e  corrol»o- 
rnted  ?  How  delicate  is  the  test,  as  regards  lend  ?  How  might  a  quan- 
titative detenninalioii  of  these  mtlals  Ik;  made?  What  is  the  principal 
reagent  used  in  the  test  fur  phosphates? 

How  may  a  bacteriological  exiiniination  of  water  be  made?  Where 
is  it  best  to  make  the  inoculations,  luid  why  ?  Wluit  precautions  must 
always  be  observed  in  sufh  cxaniitiatious? 

What  are  sonu'  of  the  oharneleriKtics  of  good  milk?  What  may 
affect  its  color  ?  Its  reaction?  Its  speeilic  gravity  ?  How  is  it  usually 
sophisticated  or  adulterated?  How  is  the  peicentage  of  total  solids  de- 
termined 7  Of  fids?  What  w<ndd  a  high  percentage  of  ush  indicate? 
Give  a  test  f»ir  anualt<j.     For  boric  acid. 

What  are  the  characteristics  of  good  butter?  What  is  the  differ- 
ence between  it  and  oleo-margarine  and  similar  c«)mpound8?  What  two 
kinds  of  fatt}'  acids  does  liulter-fnt  contniii?  What  are  some  of  the 
distiucti<uis  between  butter-fat  aud  bc<  f-fal  (tr  inntton-fat  ?  How  is  the 
specific  gravity  of  hulter-fat  determined?  The  melting-point?  The 
percentage  of  insoluble  fatty  acids? 

What  are  some  of  the  properties  of  good  wheat-flour?  Of  wheaten 
bri^a*!  ?  How  is  the  percentage  of  glut^'U  in  flour  determined?  The 
presence  of  adiled  mineral  substances?  What  does  a  low  percentage 
of  gluten  indicate?  In  what  kind  of  flour  arc  panisiles,  etc.,  found? 
What  is  a  test  for  alum  in  bread?  Should  bread  contain  an\'  aluraf 
What  Runrs  or  starcUes  may  be  used  to  sophisticate  wheat-flour? 


CHAPTER  XXm. 
QUARANTINE. 

(By  WaI'Tck  Wymax,  M.D.,  Surgeon-dRncral  Uiiiteil  Stntes  Marine-Hospital  Senrlce,  and 
U.  D.  OkodlnoS,  M.D.,  Pa«Md  Aubtiuit  Mnrgmin  Marino-HcmpiUl  Berrice.) 

Jii  quarantine  is  meant  tlie  adoption  of  restrictive  measures 
to  prevent  the  introduction  ol'  diseases  iVom  one  country  or 
locality  into  another.  The  teiin  itself  conveys  no  definite  idea, 
beinj^  derived  througli  the  Italian  from  the  Ijatin  "  quadra fjinta," 
inejiniM<^  "'  Forty  "  and  imidying  forty  days, — tlie  |>eriuil  of  deten- 
tion im]>osed  on  vessels  by  the  first  quarantines  estirblished  at 
Venice  in  1403.  The  old  si<juiHcance  of  tlie  term  is  entirely 
lost  in  its  present  application,  which  is  quite  general.  Thus, 
besides  regular  maritime  quarantine,  mention  is  often  made  of 
liinii,  railroad,  cattle,  shot-gun,  house,  and  even  room  quaran- 
tines. 

The  name  of  a  disease  or  article  of  merchandise  may  be 
u.sed  in  prefix,  as  in  '*  yellow-fever  quarantine,"  sman-])o.x, 
cliolcni,  or  r:ig  quarantine.  Moreover,  quaiantines  are  de.scrilied 
as  properly  beginning  at  (he  ]M)rt  of  departure,  and  as  quaran- 
tines of  inspection  only,  tlie  fumigation  and  detention  being 
imposed  at  some  neighboring  station.  The  term,  tlterefore,  is 
ap[tlied  not  only  to  establishments,  but  indifferently  to  persons, 
animals.  <lisea.ses,  localities,  and  measures. 

There  is  need  of  a  clear  understanding  with  regard  to  the 
term,  for  when,  as  occasionally,  quarantine  is  ridiculed,  or  the 
assertion  is  made  that  the  English  disbelieve  in  quarantine,  a 
wrong  impression  will  be  received,  unless  it  is  understood  that 
only  particular  and  obsolete  forms  of  quarantine  are  meant, 
and  not  quarantine  in  the  broad  sense  just  mentioned. 

The  subject  admits  of  two  natuml  divisions — maritime  and 
land  quaranthie  ;  but  before  describing  them  attention  is  called 
to  the  following  table,  containing  a  list  of  diseases  that  are  ordi- 
narily found  iu  official  quarantine  proclamations : — 
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Tablk  XXXII. 

QuAaANTINABLB   D18F.ABB8. 


I'BIUOD  or  IKCUBATIOX,  IN  DAYS. 

Sliortcst. 

Vaogtmt. 

I7m«1. 

Authority  moA  BcmarltK. 

Plajiue 

Yellow  fever  .     .     . 

Cholera 

Typhus  fever .     .     . 
Small-pox  .... 

Measles 

Diphtheria.     .     .     . 
Typhoid  fever     .     . 
Scarlet  fevor  .     .     . 
Relapsing  fever  .     . 

Denj^ue 

Leprosy 

3 

1 

3 

1 

5 
7 
2 
7 
i 
5 
1 

8 
11 

14 
21 
20 
14 
10 
28 
weeks. 
T 
10 

3  to  5 

^■2 

2  to    4 
5  to  1  -1 

HJ 

10 
2  to  5 

21 

4  to  7 

(i 
5 

Kitisato. 

Da  Costa,       Bartholow, 

Gcddings. 
Bartholow. 
Bristow. 
Da  Costa. 
Da  Costa. 
Bartholow. 
Bartholow. 
Da  Costa. 
linrtJiolow. 
Hurtholow. 
Uudeterinined. 

The  above  list  illustrates  the  growth  of  the  sanitary  idea 
and  beli(.'f  in  quarantine.  For  many  years,  as  now  at  some 
ports,  the  list  was  limited  to  yellow  fever,  typhns,  cholera,  and 
small-pox.  It  was  thus  limited  at  Boston  prior  to  1881,  sii^ce 
which  date  diphtheria,  scarlet  fever,  typhoid  fever,  and  measles 
have  been  added.  The  statutes  of  New  York  define  as  qiuiran- 
tinablo  "yellow  fever,  measles,  cholera,  typhus  or  ship  fever, 
small-pox,  scarlatina,  diphtheria,  relapsing  fever,  and  any  di»- 
ease  of  a  contagious,  infectious,  or  pestilential  character,  whicli 
shall  be  considered  by  the  health  officer  dangerous  to  the 
public  health." 

At  (jibmltar,  the  English  sanitary  authorities  incliide 
dengue  and  eindemic  rose-rash  among  the  diseases  subject  to 
their  quarantine  regvdations. 

The  most  recent  addition  to  the  list  in  this  country  is 
leprosy,  to  prevent  the  introduction  of  which,  and  in  accord- 
ance with  a  resolution  of  the  AmericHu  Public  Health  Associa- 
tion, a  prohibitor}'  circular  was  issued  by  the  Stugeon-Gcnoral 
of  the  Marine-Hospital  Service,  December  23,  1889. 


FOREIGN   QUARANTINE. 


443 


Other  diseases  wliicli  may  properly  call  lor  qiuirantiuc  arc 
mumps,  wliooping-cough,  cliickeu-pox,  epidemic  dysentery, 
glanders,  tet^mus,  beriberi,  epidemic  inflnenzn,  and  pulmonary 
tuberculosis. 

Influenza  may  be  considered  (niiiraTifinid>li>  under  certain 
circumstnncfs,  a  successful  quarantini!  beiiiy;  reporlrd  by  Dr. 
Trudeau,  whose  cottage  sanitnriura,  in  the  Adirondacks,  New 
York,  was  thus  kept  exempt  during  tlie  epidemic  of  1890. 

With  regard  to  ]iutmonury  tuberculosis  tlie  ground  is  taken 
by  the  writer  that  this  ilisease,  at  least  atnont;  immigrants,  should 
be  excluded  from  the  United  States  by  quarantine. 

Foreign  Quarantine. 
The  object  of  maritime  quarantine  beinp;  protection  against 
the  importation  of  contagious  or  infections  disease,  chiefly  from 
abroad,  through  the  metlinm  of  vessels,  their  crews,  passengers, 
and  cargoes,  it  is  most  logical  that  restrictive  measures  should 
begin  at  the  port  of  departure.  Following  are  the  regulations 
prepared  by  the  Supervising  Surgeon-General  United  States 
Marine-Hospital  Service,  and  in-ouiulgated  by  the  Secretary  of 
tlie  Treasury,  April  26,  1894.  All  quarantine  regulations  are 
subject  to  occasional  revision  under  the  Ac,t  of  Congress  ap- 
proved February  15,  1893. 

U.  S.  QUAUANTINE  REGULATIONS  TO  BE  ObsERVEP   AT   FoREION   P0RT8 

AND  AT  Ska. 

ARTICLE   I. — niLLS  OF  niSALTH. 
Par.  1.  Mn,ster9  of  vessels  deprirting  from  nny  foreign  port  for  n 
port  in  the  United  States  must  oliJain  a  bill  of  health  in  duplicate,  sig^ned 
by  the  jiroper  ofHcer  or  olllccrs  of  the  United  States,  as  provided  for  by 
law. 

The  followinji  form  is  prescribed: — 
Par  2.  Bill  of  health: 

Form  No.  1931  n. 

UMTBD   STATES   DILL  or  HEALTH. 

NwneofvcMel, — — .    NftUoniiHty, .     Kiir, .    Mwler, .    Ton- 

niige,  tgroM,  ;   not,  ,    Iron  cir  wood.    Number  of  compurtmcQU  for  carg^, 


• ;  for  steerss^  paseeu/j^Ti,  ■ 
Kame  of  medical  offlv^jr,  - 


■ ;  for  crew,  • 
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Number  of  olBcer«, . 

Number  of  orew,  Includliif;  pcity  officers, . 

Number  of  passeiii^iTs,  tablu^  ■: — . 

Number  of  piuaengent,  steerage,  ' 

Number  of  perwins  on  board,  all  told,  — — -. 

Port  of  ileparture, . 

Where  la»l  rrorii, . 

Number  of  easen  of  slektie&s,  mid  ehnracter,  during  lajt  Toyage,         -— . 

Vesiel  eiiffn^fi'd  in trade,  aiul  ("lies  between and 

Sniiltnry  eoMdlHoii  nf  vessel, . 

Nature,  sanitary  lifstory,  and  cniidltlou  of  cargo,  . 

Soureo  ftjul  wlioleHoiiiciieM  of  Water-supply,  ■■ 

Source  anil  wholeiwuiieiiflaa  of  food-supply, . 

Sanitary  liinlory  nml  beaith  of  offlcera  mid  crew, . 

Sanitary  liiitlmy  and  liealtlj  nf  pn»*cnj;er»,  eablii, . 

Sanitary  history  and  liealtli  oT  |iii.«*piijrer8,  Kteerafrc, . 

Sanitary  hl8t4>iy  and  eondltloii  of  their  effeet», . 

Prevailing  diseases  at  [Vort  ntnl  viellilty, . 

Number  of  cases  and  deaths  from  the  rollowliig-uamed  disease*  during  the  paat  two 
week* : — 

Diseases.  No.  of  Case*.    No.  of  DmUhs. 

Yellow  fever,. , , 

Asiatic  rholera 

Ctiolera  nostras,  or  cholerine... 

Small-pox 

Typhus .,.    

Any  condltlouB  affecting  thu  public  health  existing  In  the  port  of  dcpmrturc,  or 
vicinity,  to  be  here  8lat«d, . 

I  certify  that  the  vessel  bss  com  pi l«d  with  the  rules  and  regulatloos  made  under 

the  act  of  February  15,  ISOIl,  and  tlmt  the  vessel  leaves  this  (Xirt  bound for  — — , 

Ulilteil  States  of  Amerira,  via . 

Given  under  ray  hand  and  flcnl  this day  of ,  181>— . 

(Signature  of  consular  olllccr  :) , 


Par.  3.  Vessels  clenring  from  n  foreign  port  for  any  port  in  the 
United  States,  and  cuti'iiii}^  or  cailing  ut  intormedinte  ports,  must  pro- 
cure at  all  said  porta  a  supploiuental  bill  of  healtli  si^nod  as  provided  in 
Article  1.  If  a  qitnmntiimlile  diisease  lins  nppenred  on  board  the  vessel  after 
lenviiig  tlie  orijjiiinl  port  ol'di^psirtiire,  or  otiier  cirtMiinstances  presumably 
render  tite  vo.s«el  iiifectLHl,  tlic  8npplenK'iil.T.l  bill  of  hualtli  should  be  with- 
held until  such  sanitary  mcitsures  have  been  taken  as  are  necessary. 

The  following  form  is  prescribeti  : — 

Par.  4 : 

SDPPLBUEitTAL   BUX,  OP  IIbALTB. 


Port  of 


Veii»?l 


-,  bound  from  ■ 


■to- 


-,  D.  8.  A. 


Sanitary  condition  or  t)"rt  :  . 

State  diseases  prevailing  ut  [joi't  und  In  surrvmndlng  country . 

Number  uf  cases  and  the  deaths  from  the  folluwlug-iiamed  diseases  during  the  paat 
two  weeka  : — 
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Piaeasea. 


No. 
Cases. 


No. 
Ouaths. 


RemarkB. 

(Any  condition  affoctiiiR  the  public  health  exlatinf;  in  the 

port,  to  be  stated  here. ) 


'  Yellow  fever 

Anlatic  cholera 
ori'bolertne... 

8iiiall-pox 

Typbiu 


Jfmnbir  and  Sanitary  OondUUm  of  Paumffcn  Taken  on  at  IhiM  Pkiri,  and  Sanitary  Condition 

of  Kffect$. 

Cabin,  No.  ■    Banltary  coa^itUm  aud  history , 

Steerage,  No. .     Sanitary  couilltloD  and  history . 

(Cancel  Fonn  A,  B,  or  C,  as  the  case  reqairea.) 
Form. 

A.— To  the  be»t  of  my  knowledge  and  belief— 

(Form  A  will  bo  used  at  intermediate  port« 
where  the  vessel  doe*  not  enter  or  clear.) 
B. — I  bave  snlUtied  myself  that — 

(Furm  B  will  be  used  at  Intermediate  port« 
where  the  vceset  enters  and  clears.) 

C — Since  learlug  - 


no  quarantldable  disease  has  appemred 
'       alMiard  sttice  leaving . 


-  the  following  quarantinable  diaeaac  haa  appeared  on  board  ^-^ 
and  I  certify  that  tbe  necessary  sanitary  measures  bare  been  taken. 

I  certify  also  that  with  reference  to  tbe  puaengera,  effects,  and  cargo,  taken  on  at 
this  port,  tbo  vessel  has  complied  with  tbe  rales  and  regulations  tnade  under  tbe  act  of 
February  15,  1893. 

Olven  under  my  band  and  seal  this •  day  of    ,  IW — . 


(Signature  of  consular  officer :) 


ARTICLK  H. — INSPECTION, 

Par.  I,  The  oRleer  issuing  the  Ijill  of  liailth  will  satisfy  himself,  bj 
inspection  if  iiecesfiary»  that  tlie  conrlitions  certified  to  therein  are  true. 

Par.  2.  In«|iC'ctioii  \n  reriiiired  of^ — 

(o)  All  vessels  from  ports  at  wbicb  cholera  prevails,  or  at  which 
yellow  fever,  small-pox,  or  typhus  fever  prevails  in  epidemic  form. 

(6)   All  vessels  carrying  sleorajirt;  pna.scngers. 

But  the  iii.><pe(';tiuii  of  ttii.s  class  iuh}'  be  limited  to  said  passengers 
and  their  livinfj-ai)artmeiit«,  if  from  a  henltliy  port. 

Par.  3,  Ins)>ection  of  the  vessel  is  such  an  examination  of  the  vessel, 
cargo,  passengers,  crew,  personal  efl'ects  of  same,  and  including  exam* 
ination  of  manifests  and  other  papers,  food-  and  water-  supply,  as  will 
enable  him  to  determine  if  these  regulations  have  been  complied  with. 

Par.  4.  Wheu  an  ii)S]>ection  is  required,  it  should  be  made  by  day- 
light, as  late  as  practicable  before  sailing.  The  vessel  sliouUl  Im;  in- 
i  spected  before  the  imssengers  go  aboard  ;  the  passengers  jast  before 
embarkation,  and  the  crew  on  deck  ;  and  no  cargo  or  person  should  be 
allowed  to  come  aboard  after  such  inspection  except  by  permissioD  of 
tbe  officer  issuing  the  bill  of  health. 
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ARnCUE   III. — REQUIREMENTS  ■VVITII   REOABD   TO   VE8SEL& 

Tar.  I.  Vessels,  prior  to  stowing  cargo  or  rvceivitig  jtaseeugers,  Bbali 
be  median icnily  clean  in  all  parts,  eBpedally  the  bold,  forecastle,  and 
steerage;  the  bilges  and  limbers  free  from  odor  and  deposit.  The  air- 
streaks  should  be  sulllcient  in  number  and  open  for  ventilation.  Disin- 
fcetion  of  the  vessel  may  be  required  by  the  medical  officer  of  the  United 
States. 

Par.  2.  If  any  infectious  disease  has  occurred  during  the  last  voyage, 
the  portions  of  the  vessel  liable  to  liave  been  iiifeetcd  should  be  disin- 
fected. ^V'hen  refinired,  tliis  should  be  done  by  one  of  the  methods 
hereinafter  described. 

Par.  3.  The  air-space  and  ventilation  must  conform  to  the  provisions 
of  the  act  of  Congress  approved  August  2,  1 882,  entitled, '' An  act  to 
regulate  the  carriage  of  passengers  by  sea." ' 

Par.  4.  The  food-  and  water-  supply  should  be  suHlcient,  and  water 
for  drinking  purposes,  free  from  possibility  of  pollution,  should  \)e  easily 
accessible. 

Par.  5.  Vessels  departing  from  a  jtort  where  cholera  prevails  should 
have  two  medical  ollieers,  if  more  tlnm  2.'iU  steerage  passengers  are 
earrie<l. 

Par.  6.  All  bedding  provided  for  stperage  passengers  must  be  de- 
stroyed or  disinfected  hefore  Iwiiig  again  used  or  landed,  and  mtittresses 
and  pillows  used  by  steerage  passengerH  siiall  not  l>e  bmded. 

Par.  7.  The  huspilals  of  vessels  carrying  steerage  passengers  should 
be  located  on  the  upper  or  second  deck,  and  not  in  direct  communication 
with  any  steenigc  compjirtinent. 

Par.  8.  Excc|)ting  wlu-n  abH(»lutely  required,  no  solid  partitions 
should  be  placed  in  any  steerage  comimrtment,  obstructing  light  and  air. 


AUTItn.E    IV.- 


?ABOO. 


Par.  1.  At  iiorts  infoete<l  with  cholera,  earth,  sand,  loam,  soft  or 
porons  rock  should  not  )>e  taken  as  ballast  Nor,  at  |)orts  infeetod  with 
yellow  fever,  Hhould  stu.h  biillast  Ijc  allowed  on  Inrnrd  vessels  clearing  for 
portH  soulh  of  the  Moutheru  Itoundary  of  Maryland,  wiien  better  material, 
such  as  hard  rock,  is  obtainable,  or  when  it  is  possible  to  use  water 
lutllast. 

Par.  9,  Certain  food-products,  immcly,  unnaltcd  meats,  sausages, 
dressed  poultry,  dried  and  smoked  meats,  rennets,  fresh  butter,  iVesb 
milk  (unsterilized),  fresh  cheese,  fresh  bread,  fresh  vegetables,  coming; 

'  Cnmpntatlnn  of  alr-<ipaee  In  any  steera|;a  coinpartnient  niiut  nut  Incluila  thi)  Sfwoa 
t4ilieii  up  by  bouka,  matuvsMM,  Ufv-prcMsivera,  or  p«no<ial  eSecta. 
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from  cliolera-i  nice  ted  localities,  or  through  such  localities,  if  exposed  to 
infection  therein,  should  not  lie  shipped. 

Par.  3.  Fresh  fniiLs  t'roin  districts  where  cholera  prevails  shall  be 
shipped  ouly  under  such  sanitary  supervision  as  will  enable  the  inspector 
to  certify  that  they  have  not  beett  exposed  to  infection. 

Par.  4.  Articles  of  meichiindise,  persoual  elfects,  and  bedding, 
couiiuji;  from  a  district  known  lu  be  infected,  or  as  to  the  origin  of  which 
no  positive  evidence  can  be  obtained,  and  which  the  consular  or  medical 
odicer  law  reason  to  believe  are  infected,  sliouM  bo  subjected  to  disinfec- 
tion jirior  to  shipment  by  processes  prescribed  for  articles  according  to 
their  class. 

Par.  5.  New  merchandise  in  general  may  be  accepted  for  shipment 
without  question ;  and  articles  of  new  merchjindtse,  textile  fabrics,  and 
the  like,  whicii  have  been  packed  or  prepared  for  sliipmenl  in  .in  infected 
jjort  or  place,  with  a  siMJcial  view  to  protect  the  same  from  moisture  inci- 
dent to  the  voyage,  may  be  accepted  and  exempted  from  disinfection. 

Par.  G.  All  rags  and  all  textile  fabrics  used  in  the  manufacture  of 
paper,  collected  or  packed  in  anj'  foreign  port  or  place,  must,  prior  to 
shipment  to  the  United  States,  be  subjected  to  disinfection  by  one  of  the 
proscribed  methods : — 

(Old  jute  bags,  old  cotton  bags,  old  rope,  new  cotton  and  linen 
cuttings  from  factories  not  included.) 

Par.  7.  Rags,  old  jute,  old  gunny,  old  rope,  and  similar  articles, 
gathered  or  packed  or  handled  in  any  port  or  place  where  cholera  or 
3'eUow  fever  prevails,  or  small-jrox  or  typhus  fever  jMcvails  in  c]>idemic 
form,  should  not  1>e  shippeil  until  the  ofliccr  issuing  the  bill  of  health 
shall  be  s:ttisriuil  Hint  the  poit  or  place  has  been  for  thirty  days  free 
from  such  inl'eelion,  and  alter  the  tlisinfection  of  the  articles. 

Par.  8.  New  feathers  for  bedding;  human  and  other  hair,  iinuuinu- 
faetured ;  liristles;  wool;  hides  not  chemically  cured,  coming  from  a 
disirict  where  cholera  prevails,  shall  be  refused  shipjiient  until  thiity 
da,vs  have  elapned  since  last  exposure,  unless  unpacked  and  disinfected 
as  hereinafter  provided. 

Feathers  which  have  been  used  should  be  disinfecte<l,  and  invariably 
by  steam. 

Par.  9.  The  articles  enumerated  in  the  preceding  paragraph  coming 
ft-om  a  district  where  yellow  fever  prevails,  destined  for  ports  or  places 
south  of  the  southern  boundary  of  Maryland  during  the  quarantine 
season,  or  where  snuiU-pox  or  typhus  fever  prevails  in  epidemic  form, 
should  lie  refused  shi|)Uient,  unless  disinfected  as  hereinafler  provided. 

Par.  10.  Articles  surh  as  gelatin,  glue,  glue-8t<x'k,  tlfh-ghie,  fish- 
bladdurs,  flsh-skins,  sausage^nsings,  bladders,  dried  blood,  having  been 
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in  any  way  liable  to  infcctiou  iu  the  process  of  preimration,  gathering,  or 
shipment,  should  be  disinfected. 

Par.  11.  Any  covering  8hip|>ed  from  or  throii<rii  an  infected  port 
or  place,  and  whicii  the  consul  or  medical  olHccr  has  reason  to  believe 
infected,  should  be  disinfected. 

Par.  12.  Any  article  presumably  infected,  which  cannot  be  disin- 
fected, should  not  be  shi])pcd.' 


ARTICLE    V. — PASSENUERS   AND   CREW. 

Par.  1.  Passengers,  for  the  purposes  of  these  regulations,  are  di- 
vided into  two  classes, — caliin  and  steerage. 

Par.  2.  No  perHnn  suH'ering  from  a  quarantinablc  disease,  or  scarlet 
fever,  measles,  or  diphthorin,  should  be  iillowed  to  ship. 

Par.  3.  Steerage  passengers  and  crew,  coming  from  districts  where 
small-pox  prevails  in  epidemic  form,  or  who  have  been  exposed  to  small- 
pox, shall  be  vaccinated  before  embarkation,  unless  thej' show  evidence 
of  immunity  to  smuU-pox  by  previous  attack  or  recent  successful  vacuina- 
tiou. 

Par.  4.  Steerage  passengers  and  crew  who,  in  the  opinion  of  the 
inspecting  ofllcers,  have  been  exposed  to  the  infection  of  ty|>hus  fever, 
should  not  l>e  allowed  to  emltark  for  a  period  of  at  least  fourteen  days 
after  such  exposure  and  the  disinfection  of  their  baggage. 

Par.  5.  When  practicable,  passengers  should  not  ship  from  an 
infected  port.  Slccrnge  pas-sengers  coming  from  cholera-infected  dis- 
tricts must  be  detained  live  days  in  suitable  houses  or  barracks  located 
wlierc  there  is  no  danger  IVom  infection,  and  nil  baggage  di sin fectod  as 
hereinal\t;r  provided;  the  f*iiM  portud  uf  five  <li»ys  to  begin  only  after 
tilt!  bathing  of  thv  pitHsi^ngers,  dininfi-cUon  of  all  their  baggage  and 
apparel,  removal  of  all  fowl  brought  with  them,  and  isolation  from  others 
not  so  treated. 

I'ar.  ti.  Steerage  passengers  from  dixtriet.s  ivot  infected  with  cholera, 
8hip[iing  at  a  port  inlVett^'d  with  cbijleia.  uuIlms  pasncil  through  without 
danger  of  infection  and  no  communication  allowed  between  passengers 
and  the  infected  locality,  should  l)e  treateil  as  those  in  the  last  |iaragraph. 

Par.  7.  Prior  to  sailing  from  ports  infected  with  ciiolera,  each  pas- 
senger of  the  cabin  class  should  produce  satisfactory  evidence  as  to  his 
exact  place  of  abode  during  the  five  days  immc<lialely  preceding  emlmrk- 
atiou ;  and  if  it  appear  tliat  he  or  his  baggage  has  been  ex[)08ed  to  con- 
tagion, such  passenger  shou hi  Ijc  detained  such  length  of  time  as  sballl 
be  deemed  necessary  by  the  inspecting  otiher,  and  the  baggage  shonid 
be  disinfected. 
'  Uphulit«mi  (umltarc,  abeep-sklns  used  as  wearltig-a|i|i»rcl,  licildlng,  bones,  bnrn>,  Mid  boollL  J 
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Par.  8,  Tlie  rules  prescribed  for  the  disinfection  of  tlie  baggage 
and  personal  effects  of  [Misseiigers  and  crew  coming  from  cholera-infected 
ports  sboiild  si!so  he  observed  with  regiird  to  passengers  and  urew  coming 
from  ports  and  i>liices  where  plague,  yelhiw  fever,  typhus  fever,  or  small- 
pox is  prevailiug  in  mi  epidemic  form. 

Pur.  y.  Should  cLulcm  break  out  iu  the  barracks  or  houses  m 
which  the  passi'Dgers  are  undergoing  the  live  dny.i'  olist'rvivlion,  no  paj*- 
senger  from  anid  house  or  barracks  should  embark  until  five  days' 
isolation  from  the  last  case  and  a  repetition  of  the  SiiniUiry  mcafiures 
previously  taken. 

Par.  10.  All  liaggage  of  steerage  iiasseugers destined  for  the  United 
States  shall  be  labeled,  If  the  baggage  has  been  mspected  and  passed, 
tlie  label  shall  be  a  red  label  bearing  the  name  of  the  port,  the  steam-ship 
on  wliieh  the  baggage  is  to  be  carried,  the  word  "  inspected"  in  large 
type,  the  date  of  inspection,  and  the  seal  or  stamp  of  tlie  consular  or 
medic-al  olficer  of  the  United  States.  All  baggage  that  has  been  disin- 
fected shall  bear  a  yellow  Inbel,  upon  which  shall  be  printed  the  nume  of 
the  port,  the  steam-sliip  upon  which  the  baggngu  is  to  be  carried,  the 
word  "  disinfected"  in  large  tyjte,  the  date  of  disinfection,  and  tlie  seal 
or  stamp  of  the  consular  or  medical  oflicer  of  the  United  States.  It  is 
understood,  and  it  wilt  be  so  printed  on  the  blank,  that  t!ic  label  is  not 
valid  unless  bearing  the  consular  or  medical  officer's  stamp  or  seal. 

Par.  11.  Kach  steerage  passenger  should  be  fmni^hed  with  an 
insi>ection  card.  This  card,  stamijed  by  the  considar  or  medical  olllcer, 
is  to  be  issued  to  every  member  of  a  family  as  well  as  to  the  head 
thereof. 

Par.  12.  Form  of  inspection  card  (see  next  page). 

Par.  13.  Cabin  passengers  from  cholera-infected  ports  or  jilaces 
shonld  be  given  a  special  inspection  card,  on  which  shall  be  printed  the 
port  of  departure,  name  of  passenger,  name  of  ship,  date  of  departure, 
and  an  indicated  space  for  the  seal  or  stamp  of  the  consular  or  medical 
oHicer. 

Par.  14.  The  baggage  of  such  cabin  passengers  shall  be  labeled  in 
the  same  manner  as  steerage  baggage. 

Par.  15.  Iu  a  port  where  cholera  prevails,  or  where  yellow  fever 
prevails  in  eiiiilemic  form,  the  crews  of  passenger-ships  should  remain 
on  board  during  their  stay.  Should  additional  men  lie  shipped,  the 
same  precautions  shouM  be  observed  with  them  as  in  the  case  of 
steerage  passengers.  If  it  is  considered  necessjiry,  tlie  crews  of  freight- 
ships  may  be  similarly  treated,  at  the  discretion  of  the  medicjvl  oillcer. 

Par.  16.  Passengers  and  crews,  merchandise  and  baggage,  prior  to 

shipment  at  a  non-infected  port,  but  coming  from  an  infected  locality, 
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should  be  subject  to  the  same  restrictions  as  are  imposed  in  an  infected 
port. 

AHTI<"f.E    VI. — HKQUIRKMENT8    AT   SEA. 

Par.  1.  The  master  of  the  vessel  slioiilil  pause  the  following  rules 
(which  coiiiprise  those  recoinmenck*d  by  the  International  Conference  at 
Rome,  18l*ft)  to  he  observed  during  the  voyage: — 

(«)  Tile  soiled  body-linen  of  passengers  and  crew  siitfering  from 
infeetioiiB  diHcase  should  be  at  once  iinmersGd  in  boiling  water  or  in  a 
disinfecting  solution. 

(h)  The  water-closets  should  be  washed  and  disinfected  twice  a  day. 

(c)  Rigorous  cleanliness  and  free  ventilation  should  be  maintained 
during  the  voyage  on  board  all  ships. 

Par.  2.  An  inspection  of  lljt'  ve.ssel,  including  the  steerage,  should 
be  made  by  the  ship's  physician  once  each  daj'. 

Par.  3.  Should  cholera  (or  cholerine),  yellow  fever,  typhus  fever, 
or  small-pox  appear  on  hoard  a  ship  while  at  sea,  those  wlio  first  show 
symptoms  of  the-sie  diseases  will  be  iiniiied lately  sent  to  the  bospital;  the 
ship's  physician  will  then  itimiedi:ttt.ly  notify  the  captain,  and  all  of  the 
effects  liable  to  convey  infection  which  have  been  in  use  will  be  destroyed 
or  disinfected. 

Par.  4.  The  eonij>artment8  occupied  by  those  who  fall  sicli  with 
infectious  disease  should  be  disinfected,  and,  as  far  as  possible,  the  com- 
partments thus  disinfeeted  should  be  freely  exposed  to  the  air.  If  the 
vessel  is  an  iron  steamer  and  the  compartments  suitable,  the  entire  com- 
partment should  be  disinfected  by  steam.  The  articles  liable  to  convey 
infection  shouhl  remain  in  the  com]mrtnients  during  the  ilisinfcction. 
After  disinfection  of  the  compartments  the  betiding  and  clothing  may  be 
removed  and  dried. 

Par.  6.   Patients  with  infectious  disease  should  be  isolated. 

Par.  6.  The  hospital  should  be  disinfected  as  soon  as  it  becomes 
vacant. 

Par.  7.  The  dead  should  be  enveloped  in  a  sheet  saturated  with 
one  of  the  strong  di.^iinfecting  solutions,  without  jirevious  washing  of  the 
body,  and  at  once  placed  in  a  cotlin  liermetically  scaled,  or  buried  at.  Hca. 

Par.  8.  A  cliniad  record  should  be  kept  on  the  prescribed  form,  by 
the  ship's  surgeon,  of  all  cases  of  sickness  on  board,  and  delivered  to 
the  qinirantine  officer  at  the  port  of  arrival. 

Par.  9.  ITnder  the  foregoing  paragraphs,  disinfocting  solutions  are 
limited  to  the  following:  Strong:  acid  solution  of  bichloride  of  mer- 
cury (1  to  500)  ;  a  1  to  20  solution  of  pure  carbolic  acid.  Weak :  acid 
solution  of  bichloride  of  mercury  (1  to  1000);  pure  carbolic  acid, 
1  to  40. 
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Par.  10.  Form  for  clinical  report' : — 


Name. 

Age. 

Sex. 

La»t  per- 
manent 
rwldence 

DBteof 

IMlllllBSioll. 

DllMM. 

Dls- 

otaarsed. 

ReanlC 

Cllnlcl  htatory. 

CllDkal  lilatoi?. 

Clinical  lilitory. 

Clinical  hUtory. 

Par.  11,  Sailing-vessels  leaving  ports  inft^ctetl  with  yellow  fever, 
and  destined  for  any  port  in  the  United  States  south  of  the  sonthern 
boundary  of  Maryland,  which  ia  not  provided  with  proper  facilities  for 
treatment,  shall,  during  1h«  tumrnntine  |)erioil,  be  directed  by  the  con- 
sular or  medical  utlicer  to  itrocteil,  for  disinfection  and  treatment,  to  aume 
quarantine  station  in  the  United  States  provided  with  the  required 
fJBKsilities. 

AHTICLE  VII. — DISINFECTION. 

Par.  1.  The  disinfection  of  iron  veaaels  shall  be  as  follows  : — 

(a)  Holds. — Afti'r  mechanical  cleansing,  the  liold  to  l>e  thoroughly 

washed  with  an  acid  solution  of  bichloride  of  mercury  1  to  800  (mercury 

1  part,  hydiocblotic  acid  2  piirts.  water  800  parts),  applied  under  press* 

ure  to  all  surfaces  by  means  of  a  hose. 

In  catie  the  Disinfection  ia  Required  for  Yellow  Fever. 

If  the  cargo  is  so  stowed  as  to  admit  of  disinfection,  the  hold  and 
cargo  may  be  disinfected  without  breaking  bulk,  by  sulphur  dioxide,  10 
per  cent,  per  volume  strength,  forty-eight  hours'  exposure  for  iron  and 
8eventy-two  hours  for  wootlen  vessels. 

(6)  Steerage  and  ForecaMU. — The  same  treatment  should  be  given 
the  steerage  and  forecastle  as  the  hold,  but  when  practicable  steam  disin- 

*  Tempenlure  tu  be  reoorded. 
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fection  of  these  compartments  should  be  iiracticed.  The  temperature  in 
all  parts  oftbe  compartnicntH  is  to  be  not  less  tlinn  100°  C. 

(e)  Cabin»,  Officern^  Quarters,  Staterooms,  etc. — The  bedding, 
fabrics,  and  carpets  should  be  reinove<l  and  disinfected  by  steam.  After 
thorough  inechnnical  cleansing,  the  extiosed  surfaces  of  fabrics  which 
cannot  he  removed  shoiikl  tie  washed  with  a  solution  of  biehloride  of 
mercury'  1  to  lOKO,  or  S-per-cent.  solution  of  carbolic  acid,  both  of  which 
should  be  removed,  but  not  under  two  hours.  Afterward  the  apartments 
should  be  tboioughly  dried  and  aired. 

Par.  2.  The  disinfection  of  wooden  vessels  is  to  be  accompliBbetl 
as  follows:  Alter  Tneehiinical  cleansjnjj,  washiiv^  out  the  bilj^es  until 
clean,  etc.  (first),  by  fumigation  by  sulphur  dioxide,  10-fR'r-cent.  strength, 
twenty-four  hotira  in  the  cabin  and  forecastle  and  forty-eight  hours  in  the 
hold;  and  (second)  flushing  or  wa«hin^  with  acid  solution  of  bicldoride 
of  mercury  in  large  quantity  (I  to  800).  The  bilges  to  Ite  first  flushed 
with  9ca-water,  punijwd  out,  and  then  treated  with  the  acid  solution  of 
bichloride  of  mercury  in  large  (jiiantity,  allowed  to  remiiin  in  long  con- 
tact. In  adtlition  to  the  sulpliur  fumigation  of  such  apartments,  the 
cabins,  forecastle,  and  other  apartments,  aud  their  contents,  to  be  treated 
as  those  on  iron  vessels. 

Cargo. 

Par.  3.  Disinfection  of  rags  and  old  jute,  etc.,  shall  be  bj'  one  of  the 
following  methods : — 

(a)  Bj'  lioiling  in  water  for  not  less  than  thirty  minutes. 

(6)  By  steam  at  the  temperature  of  100"  C.  for  not  less  than  thirty 
minutes  after  such  temperature  is  reached. 

(c)  By  exposure  for  not  less  than  six  hours  in  a  closed  compartment 
to  a  4-per-cent.  strength  (per  volume)  of  »ulj»hur-«lioxidc  gas, — made  by 
burning  roll  sulphur  or  by  the  liberation  of  litpicfled  sulphur  dioxi<lc, — 
allowance  to  Ik;  made  for  leakage  by  increasing  the  amount  of  sulphur. 

Par.  4.  In  idl  of  the  above  methods,  the  rags,  old  jute,  etc.,  must  be 
unbatcd,  and  in  the  disinfection  by  steam  or  suljthur  the  rags  must  be 
loosely  spread  on  racks  (preferably  wire  netting)  in  layers  of  not  more 
than  six  inches  in  depth,  and  in  such  a  manner  as  to  insure  the  ditTusion 
of  the  gas  to  all  parts  alike. 

The  articles  must  not  at  any  time  occupy  more  tlmn  60  per  cent,  of 
the  total  cubic  space,  and  the  exposure  to  date  from  the  Complete  com- 
bustion  of  the  sulphur. 

Par.  5.  New  feathers  for  bedding  shall  be  disinfected  by  one  of  the 
following  methods : — 

■  I'oliBlied  meUl  la  injured  by  merourr,  knd  temtlMr  by  itniL 
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(a)  By  steam  uL  a  tfmpeiatiire  of  100"  C.  for  a  period  of  thirty 
minutes  after  buuIi  temperature  lias  been  renehed. 

(6)  By  exposure  to  sulphur  dioxide,  4-per-cent.  strength  per  volume, 
for  not  less  than  six  hours. 

Par.  G.  Huinnii  hair  or  other  liair,  unmanufactured,  and  briatleis,  to 
be  disinfeeted  by  sut|)hur  dioxide,  4-per-ceHt.  strength  jjer  volume,  six 
hours,  or,  if  not  clean,  by  a  solution  of  pure  carbolic  acid,  4-per-cent. 
strength,  the  articles  to  In?  thoroughly  saturated. 

Par.  7.  Wool  to  be  disinfected  by  sulphur  dioxide,  4-per-ceiit. 
strength  per  volume,  for  not  less  than  twenty  hours,  the  wool  to  l>e  uo- 
balcd  aud  toosety  spread  on  racks,  as  in  the  manner  provided  for  the 
diHinr4.-ction  of  rags. 

Par.  8.  Hides  to  be  disinfected  by  suli^hur  dioxide,  4-per-cent. 
strength  per  volume,  for  not  less  tlian  twenty  honi-s,  or  by  thorough 
saturation  with  a  sobilion  of  pure  carbolic  acid,  4-iJer-ceut.  strength; 
hides  to  be  invariably  unbaled  for  the  purpose. 

Par.  9.  Articles  mentioned  in  paragraph  10,  Article  IV,  should  be 
disinfected  by  being  spread  on  racks  and  exposed  to  sulphur  dioxide, 
4  per  cent,  per  volume,  twenty  hours. 

Par.  10.  Coverings  should  be  disinfected — 

(a)  In  the  hold,  by  exposure  to  sulphur  dioxide,  ICper^cent 
strength  per  volume,  for  twelve  liours;  the  cargo  being  so  stowed  as  to 
allow  access  to  all  parts  of  such  Surfaces. 

(b)  By  breaking  bulk  and  exposure  to  sulphur  dioxide,  4-per.cent. 
strength  per  volume,  for  twenty-fotir  hours. 

(p)  By  wetting  thoroughly  with  solution  of  bichloride  of  mercury 
1  to  800. 

Par.  11.  The  disinfection  of  personal  effects,  prescribed  by  these 
regulations,  should  \>c  a.n  follows  : — 

(a)  Clothing  aud  btHMing  shouM  be  disinfected  by  (1)  ex^KMure 
to  steam  from  100"  to  102'-'  C.  for  thirty  minutes  after  such  temperature 
is  reaclietl,  or  by  lK)iling  for  thirty  minutes  ;  (2)  immersion  in  bichloride 
solution  1  to  800,  or  solution  of  pure  carbolic  acid,  8  per  cent.,  until 
thoroughly  wetted,  and  allowed  to  dry  before  washing. 

This  last  process  (2)  to  be  used  only  for  articles  that  will  be  injoned 
by  steam  or  boiling.' 

(6)  Cooking  and  eating  utensils  should  be  immersed  in  boiling 
water, 

XoTS. — A  4  per  c<>iit.  per  Tolame  Blrcngtli  of  giilpliur  dioxide  cnn  be  obUluMl  by 
burning  not  Icm  thaii  4  (louiiiU  2  ouucea  of  culpliur  to  encli  100()  cubic  fe«t  or  tpsce  ;  the 
conipartraent  to  be  nlr-tiglit. 

■  ArtlclM  of  robber,  lestber,  oaUoloid,  catu-perob*.  bau,  tun,  akiiM^  uid  ilmiUr  Mti- 
,  we  Injored  bjr  ctaiuu  or  buUlng. 
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A  10  per  cent,  per  volume  strength  can  onlj'  be  obtained  by  one  of 
tlie  following  metbods  :  By  tbu  use  of  a  special  furnace,  or  by  liquefied 
eiilphiir-dioxide  gns. 

ARTIC?LE    VITI. — REflORDS,    ItRTORTS,    BTO. 

The  officer  making  thti  iiisin'ctiuii  will  pix-serve  in  bis  office  a  record 
of  each  inspection  unule.  A  copy  of  said  record  will  be  forwarded  weekly 
to  the  Snpcrvisiuy;  Surgeon-General  of  the  Marine-Uospital  Service,  at 
Washington,  D.  ('. 

In  addition  to  the  ilnties  already  prescribed,  the  nietlical  ofllcer, 
when  detaikd  in  acoordimie  wilh  the  Act  of  Congress  approved  Fehru- 
aiy  If),  18^:},  shall  ftiriiif*]i  »Ufh  reports  to  the  Supervising  Surgeon- 
Generiil  of  the  Marine-Hospital  Service  as  may  be  re«iutred  b}'  the  latter. 

Notes  for  tuk  Information  of  Mastkrs  of  Vessels  and  OTUEBa 

FouMCLA  FOR  Sthono  Disinfecting  Solutionb. 

BUMoHtU  of  Mtmvry.     (1:500.) 

Bti'ltkirltle  or  mercury m.......... 1  p«rt, 

Hydruutiluric  acid 3  porta. 

Water OOO  parU. 

Mix. 

Carbolic  Acid. 

Carbolic  add  (pure) 50  parte. 

Warui  wttter 1000  parU. 

FORUITL^   POK  WSAK   SOLVTIOXB. 

BieMoridt  of  Mrrrttry.     (i ;  1000. ) 

Bichloride  of  mercury 1  part. 

Hydrochloric  acid 2  part*. 

Water 1000  parU. 

Cartiotie  Arid. 

Carbolic  acid  (pare) 25  parts. 

Warm  water 1000  parta. 

DiBisrwJTiow  or  Hospitals,  rsrwrrmj  CoupARMnrTS,  bto. 

(a)  By  steam  as  provide<l  in  Article  VII,  paragraph  (c);  or,  when 
steam  is  not  available — 

(b)  By  methods  prescribe*!  in  Article  VII,  paragraphs  (o)  and  (c). 
Water-closets,  etc.,  shonld   lie  disinfected  by  strong  solution  of 

bichloride  of  mercury  or  carbolic  acid.' 

It  is  suggested  that  a  vessel  shonld  carrj*,  for  every  100  passen- 
gers: Bichlori<le  of  mercury,  6  pounds;  hydrochloric  acid,  10  pounds; 
carbolic  acid,  10  pounds. 

■  The  use  of  tbeae  disinfecting  aolutlons  does  not  prvolnde  the  additional  use  of  bypo- 

chlorite  of  lime. 
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EFFICIENCY   OF    FOREIGN    REGULATIONS. 

The  wisdom  of  tliis  method  of  procedure  and  the  efficient 
working  of  these  regiUatious  are  demonstrated  by  the  following 
statement  Uikvn  from  the  report  of  the  medical  officer  of  the 
Maiitic-IIosjiital  Service  on  duty  at  Naples,  Ibxly,  where,  during 
the  summer  of  1^93,  cholera  was  epidemic: — 

"From  the  loth  of  July  to  August  17th  there  were  eight 
vessels  cleared  from  Naples  with  steerage  passengers, — four  for 
New  York  and  four  for  South  American  ports.  The  first  to 
leave  was  the  KuraDuutia,  for  New  York»  on  July  15th.  No 
cholera  at  that  time  existed  in  Naples.  The  first  case  occurred 
in  Naples  on  the  uight  of  the  IGth,  and  the  result  of  tlie  bao- 
trrialogical  examination  was  not  known  until  the  alternoon  of 
the  ITtli  or  morning  of  the  18tli. 

"  Tlie  passengers  fur  tho  Karamania  and  the  ship  itself 
were  jiut  through  the  established  routine.  The  ship  was 
cleaned ;  ventilation,  etc.,  altered  to  conform  witli  the  United 
Sttites  law;  closets  and  hospitals  jait  in  good  order;  water-  and 
food-  supply  attended  to  ;  passengers  inspected  and  vaccinated, 
and  both  their  baggage  and  clothing  searched  for  food.  Three 
days  aller  sailing,  i.e.,  on  the  18th,  a  death  from  cholera 
occurred,  and  just  before  reaching  New  York  there  were  twoa 
more.  It  is  not  unlikely  that  the  infection  in  the  first  cases  wa.5 
traceable  to  the  same  source  as  those  occuiring  in  Naples  on 
the  16tli,  It  is  more  tlian  probable  that  but  for  the  careful 
exclusion  of  food  brouglit  by  passengers  there  woidd  have  been 
more  cases  on  the  remaining  three  ships  for  tlie  United  States. 
The  regulations  governing  infected  ports  were  rigidly  enforced. 
The  first  vessel  to  leave,  four  days  after  the  cholera  was  an- 
nounced, was  the  Massilla.  Her  passengers  were  met  at  the 
trains  ajid  conducted  immediately  on  board;  were  there  isolated 
three  days,  and  all  their  baggage  transferred  across  city  unopened. 
All  food  was  carefully  looked  into  ;  all  from  persons  or  baggage ' 
cxcltidcd  ;  and  the  baggage  of  a  few,  about  whose  antecedents 
there  was  doubt,  disinfected  by  steam.     The  sliip  was  warped 


FOREIGN    QUARANTINE. 


467 


out  some  distance  from  tlu^  pier  every  night,  and  an  inspector 
kept  on  board  Tiijj[}it  and  tlay.  Tlit're  being  no  cholera  knuwii 
to  exist  anywhere  in  Italy  outside  of  Naples,  it  was  not  thought 
necessary  to  disinfect  all  baggage  or  isolate  five  days.  Slie 
arrived  safely  in  New  Ytirk  without  mishap.  The  remaining 
two  for  the  Uniti'd  States  were  the  We^er  and  Ciishmii'e  ;  in 
both  cases  the  regulations  were  enforced  in  detail.  One  lay 
about  a  mile  and  a  half  off  sliore  during  her  five  days.  The 
other  cruised  at  sea.  In  botli  cases  an  inspector  was  kept 
al)oard  day  and  niglit.     Enth  escaped  cliolera. 

"The  four  for  South  America,  witlj  the  result  in  each  case, 
were  as  follow  :  The  figures  are  not  official,  but  are  pmctically 
accurate  in  6very  rest>ect.  All  were  tiimed  back  by  the  South 
American  authorities:  Yencinzio  Florio, — about  50  deaths; 
Ainlrea  Dorlo, — 90  on  way  out,  total  not  ascertained;  El 
Eemo, — 84  deaths ;   Cavh  Ji., — about  230  deaths. 

"  To  summarize,  then,  eight  ships  lefl  Naples,  The  water- 
sn])ply  was  the  same  and  the  food  about  the  same ;  the  class  of 
pass(>ngers  identictal,  and  tlieir  ]tlaces  of  origin  similar, — in 
ninny  cases  identical.  All  four  leaving  without  precaiilions 
became  floating  ])cst- houses.  Of  tlic  ibin*  for  the  United  States, 
tl\e  one  leaving  before  cholera  api>eareJ  in  Naples  had  3  deaths; 
the  other  three  were  made  to  conform  to  the  regulations,  and 
all  escaped.  In  other  words,  every  ship  that  lefl  Naples  had 
cholera  except  those  in  whose  case  the  '  infected  port '  regula- 
tions were  carried  out ;  and  of  the  five  that  had  cliolera,  the 
only  one  that  escaped  with  less  than  50  deaths  was  the  one  on 
which  our  '  non-infected  port '  regulations  were  enforced,  she 
having  only  S  deaths  en  roitte.  In  addition,  the  enforcement 
of  the  regulations  comiJelled  the  abandonment  of  a  number  of 
other  sailings  for  the  United  States.  The  escajw  of  the  Mdssilia, 
Cashmire,  and  Wracr  may  be  '  post,'  not  '  propter  hoc,'  but  we 
certainly  have  the  right  to  consider  the  evidence  to  be  strongly 
on  the  side  of  '  propter.'  '* 
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Domestic  Quarantine. 

The  trans-oceanic  part  of  the  voyage  completed,  the  vessel 
arrives  in  the  waters  oi"  the  United  States,  and  here  she  is  con- 
fronted by  a  municipal,  State,  or  national  quamntinc  station, 
where  the  question  will  be  deterniined  whether  tlie  measures 
prescribed  have  been  carried  out,  wliether  they  have  been  effect- 
ive in  the  particular  case,  and,  in  Hne,  whether  the  vessel,  her 
crew,  passengers,  and  cargo  aie  or  are  not  a  menace  to  the 
health  of  the  city  and  the  country  at  large. 

MARITIME    QUARANTINE    STATIONS. 

In  describing  a  maritime  quarantine  station  it  should  be 
borne  in  mind  that  thi-  dctjiils  in  the  plant  must  vary  in  accord- 
ance with  the  special  demands  of  each  port. 

Thus,  it  is  not  to  be  expected  tliat  at  Charleston,  where 
immigration  is  limited,  tliere  should  be  the  same  provisions  for 
detention  of  immigrants  as  at  New  York,  through  whose  por- 
tals more  than  one-third  of  a  million  of  immigiunts  |)as.s  each 
year ;  or  San  Francisro,  where  enter  the  throng  of  tmvelers  and 
immigrants  from  tlie  far  East. 

We  should  not  expect  th.'\t  Rostmi,  in  the  more  salubrious 
Nortli,  would  have  the  means  or  adopt  the  practice  of  discharging 
ballast,  cleaning  and  fumigating  every  vessel  from  an  infected 
port,  which  is  the  invariable  custom  at  Pensacola. 

But,  leaving  these  variations  for  subsequent  notice,  the  first 
thing  to  be  considered,  in  the  establishment  of  a  com])let^!  mari- 
time quarantine,  is  proper  location.  This  must  he  at  a  point 
remote  from  city  or  village  boundaries,  and  not  likely  to  be 
encroached  upon  by  urban  growth.  It  should  be  more  or  less 
removed  from  the  channels  of  commerce,  and  yet  bo  easily 
accessible.  Indifference  to  projier  location  could  very  readily 
make  the  quuruntine  station  a  source  of  danger  instead  of  a 
protection. 
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TUE   QUARANTINE   PLANT. 

The  requirements  uf  a  maritime  quarautinc  station  may  be 
enumemted  as  follows:  1.  A  boarJing-stution.  2.  A  boarding- 
vessel.  3.  Anchorages.  4.  Wharves  with  warehouse,  disin- 
fecting macliineiy.  and  inacliiucry  for  disdiargc  of  ballast.  5. 
Ljizaretto,  or  liospiLal  for  treutmciit  of  contagious  diseases.  6. 
Ilospitiil  for  treatment  of  non-contagious  diseases.  7.  Barracks 
for  the  detention,  in  groups,  of  suspects,  or  persons  who  have 
been  exjwsed  to  contagion  or  infection.  8.  Bjitti-hoiise.  9. 
Water-supply.  10.  A  cremation  furnace.  11.  Quarters  for 
medical  officers.     12.  Laundry. 

1.  TuE  Boarding-Station. — This  includes  a  boat-liouse, 
with  boatmen's  quarters  so  located  as  to  avoid  infection  from 
the  Lazaretto,  and  to  be  within  easy  reach  of  passing  com- 
merce. 

2.  Boarding-Vessel. — The  facilities  for  boarding  and  in- 
spection will  vary  with  the  location  of  the  station,  whether 
within  the  limits  of  a  land-lncked  harbor  or  exposed  to  the  full 
force  of  wind  and  sea.  In  the  former  case  a  steam-  or  naphtha- 
laiuich,  or  even  a  row-boat,  will  suffice ;  but  in  the  latter  case 
the  boarding-boat  must  be  a  steamer,  preferably  of  the  sea-going 
tng-bnat  tyi»e,  for  it  must  be  remembered  that  any  delay  in 
making  tlie  inspection  intlicis  liardslup  on  commerce,  and  must 
inevitably  produce  discontent  and  complaint. 

3.  Anciidkages. — Two  ancliorages,  one  for  infected  and 
one  for  non-infected  vessels.  The  anchorage  for  the  detention 
of  the  inflected  vessel  sliould  be  conveniently  removed  from  tlie 
main  establishment  and  safely  remote  from  the  tnick  of  com- 
merce. Its  position  should  be  sheltered,  and  good  holding- 
ground  for  vessels'  anchors  is  of  the  first  imi)ortance.  The 
channel  to  the  ancliorages,  and,  if  necessary,  their  boundaries, 
should  be  plainly  marked  by  buoys. 

4.  \^^iiarves. — A  wharf  or  pier  is  a  prime  essential  in  the 
equipment  of  a  complete  station,  and  should  be  located  in 
water  at  least  twenty  feet  deep,  and  shoidd  be  of  such  length 
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that  the  hvrgest  vessels  trading  at  the  port  can  lie  there  safely; 
at  least,  in  all  ordhiary  weather.  Upon  this  wharf  there  should 
be  a  warehouse  for  the  storage  of  baggage  and  portions  of 
cargo  (practically,  cargo  is  never  fully  disclmvged,  being  disin- 
fected ill  ffitn).  On  the  wharf  should  be  placed  the  st<*am 
disinfecting  chambers,  sulpbur-lurnaces,  and  tanks  lor  holding 
disinfecting  solutions.  (At  certain  stations  the  disinfecting 
apparatus  is  necessarily  placed  on  a  barge.)  When  required, 
a  special,  additional  wharf  should  be  provided  for  the  discharge 
of  ballast. 

Steam  Dmnfectinrf  Chambers, — The  principle  of  disinfec- 
tion by  steam  was  first  advocated  by  Dr.  A.  N.  Bell,  of  Brook- 
lyn ;  but  the  credit  of  first  designing  ajjparatus  for  the  siK'cial 
purpose  belongs  to  Dr.  Joseph  Holt,  and  his  design  was  subse- 
quently improved  upon  by  Dr.  Wilkinson  and  others. 

Steam  Chambers. — Those  chambers  consisted  of  cylindrical 
shells,  made  of  strong  boiler-iron,  40  to  ;>()  feet  long  and  7  to  8 
feet  in  diameter  (inside  measuriMuent),  fumishcd  with  doors  at 
each  end.  The  steam  was  admitted  directly  to  the  interior  of 
the  chamlier,  and  in  addition  there  was  a  coil  of  pijH;  for  the 
application  of  dry  heat.  These  chambers  were  fairly  efficient 
in  action,  but  there  was  a  great  waste  of  space,  and  with  the 
exercise  of  every  possible  care  there  was  always  more  or  less 
wetting  of  fabrics  by  the  water  of  condensation.  Many  im- 
provements liave  been  made  from  time  to  time  in  the  construc- 
tion of  steam  disinfecting  chambers,  those  coustnicted  for  the 
national  quarantine  station  at  Sun  Francisco,  Cal.,  being  of  the 
same  general  construction,  but  dis])ensing  witli  the  coil  of  pipe, 
and  substituting  therefor  a  jacket  surrounding  the  entire 
chamber. 

The  most  recent  steam  chambers  are  the  joint  plan  of  Passed 
Assistant  Siugeon  J.  J.  Kinyoun,  Marine-Hospitjil  Service,  and 
Mr.  W.  H.  Francis,  of  the  Kensington  Ejigine- Works  of  Phil- 
adelphia. They  are  of  rectangular  section,  16  feet  in  length, 
4  feet  6  inches  in  width,  and  5  feet  6  inches  in  height,  and  are 
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provided  with  steam-tifi^ht  doors  opening  at  cither  end.  The 
cliiimbers  are  constructL-d  of  an  inner  and  onter  steel  shell  2i 
inches  apart,  with  cast-iron  end  frames,  intermediate  truss  bauds, 
and  of  stay-bolt  constmction. 

Tlie  doors  have  concave  steel  plates  riveted  to  cast  angle 
frames  fitted  with  heavy  rubber  gaskets;  they  are  liandled  by 
convenient  cranes,  and  drawn  tiglit  by  droji-forged  steel  eye- 
bolts,  swinging  in  and  out  of  slots  in  the  door-frames.  The 
rectangular  form  is  adopted  in  preference  to  the  round,  as  it 
gives  tlic  most  effective  space  during  exposure,  with  little  loss 
of  steam,  and  enables  cars  on  tracks  to  be  readily  handled  in 
and  out.  The  jacket  is  used  to  give  perfect  circulation  and 
distribution  of  heat,  to  prevent  condensation,  and  to  dry  the 
goods  exposed.  The  jackets,  which  arc  filled  with  steam  thiriiig 
tlie  entire  operation  of  the  plant,  make  the  chambers  drying 
ovens;  so  that  the  articles  to  be  disinfected  are  brouglit  to  the 
required  temjK^rature  before  the  admission  of  steam  to  tlie  inner 
chamber,  and  are  tlioroughly  dried  after  the  steam  has  been 
exhausted. 

In  the  experiments  of  Professor  Koch  m  connection  with 
Dr.  Wollfhiigel  it  was  found  that  liot  air  alone,  even  at  a  tem- 
jieralure  of  2:iO'^  to  248°  ¥.,  after  an  exposure  of  tliree  hours, 
would  not  with  certainty  destroy  bacilli  and  spores.  It  is  neces- 
sary, therefore,  to  eliminate  the  possibility  ol'  the  pocketing  of 
air,  or  of  a  mixture  of  air  and  steara,  during  exposure.  To 
prevent  this  a  vacuum  pump  is  attached  to  the  system  of  piping, 
whereby  a  vacuum  of  15  to  20  inches  is  produced  in  the 
chamber  prior  to  the  admission  of  steam.  In  previous  chambers 
this  important  point  was  neglected,  and  this  accounts  for  the 
unreliable  results  obtained  by  a  number  of  disinfecting  plants. 

For  convenience  of  handling  the  goods  to  be  disinfected, 
each  chamber  is  provided  with  two  cars  of  light  wrought- 
iron  construction,  with  removable  trays  with  bottoms  of  galvan- 
ized-iron  wire  netting,  and  having  a  series  of  bronze  wardrobe- 
hooks  in  the  top  of  the  frame-work,  thus  permitting  the  articles 
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to  be  laid  out  ii[>oii  (Ijl'  trays,  or,  in  the  ctise  ol' finer  clothing,  to 
be  hung  upon  the  hooks.  The  doors  at  both  ends  allow  the 
cars  to  be  bronglit  in  at  one  end  and  removed  at  the  other,  thus 
securing  complete  separation  of  infected  and  disinfected  articles. 
After  exposme  the  cars,  upon  being  unloaded,  are  returned  to 
the  working  end  of  the  clmniber  by  means  of  transfer  tables 
and  side-tracks,  perniilting  a  continuous  working  of  the  plant. 

The  system  of  pi[)Jng  is  so  arranged  that  steam  may  be 
admitted  to  the  top  or  bottom  of  the  chamber  at  will,  through 
several  openings,  and  has  pfrCect  cin-uhition.  Galvani/ed-iron 
hoods  are  placed  in  the  ehambers,  so  that  steam  is  not  forced 
directly  on  the  clothing.  The  chamber  is  provided  with  ther- 
mometers to  register  the  tcmperiituve,  vacuum  and  steam  gauges, 
sjxfety-valves,  traps,  imd  is  covered  willi  magnesia  non-conducting 


Siifplntr-Funutri'. — For  a  long  time  the  method  of  sidpliur 
fumigation  pursued  was  to  put  into  iron  pots  a  quantity  of  sul- 
phur varying  from  three  to  four  pounds  to  one  tliousand  cubic 
feet,  igniting  tiiis  by  means  of  alcohol,  and  to  place  them  in  the 
hold  or  apartment  to  be  disinfected.  An  apparatus  was  de- 
signed by  Passed  Assistant  Surgeon  J.  J.  Kinyoun,  Marine-Hos- 
pital Service,  for  tlie  pm-pose  tif  ptoducing  SC)„  in  greater  per- 
centage, and  consisted  of  a  iurnace  built  on  the  reverberatory 
plan,  with  a  series  of  shelves  arranged  one  above  another,  each 
shelf  carrying  a  i>an  of  burning  sMl[>liur.  A  forced  draught  is 
kept  up  by  means  of  a  fan-blower  connected  at  the  bottom. 
Tlie  draught  of  air  charged  from  the  burning  sulphur  is  made 
to  reach  and  pass  over  the  shelf  above  by  means  of  ajK^rtures 
made  by  shortening  the  shelves  alternately  at  tlieir  rear  and 
front  extremities.  With  an  experimental  furnace,  Dr.  Kinyoun 
states  that  "repeated  experiments  gave  from  14  to  16  |ier  cent, 
of  SOj,  temperature  21°  C,  wliile  burning  sulphiu'  in  a  closed 
place  gave  only  6  per  cent,  at  -21°  C, — i.e.,  the  air  would  not 
support  the  combustion  of  sulphur  above  that  percentage." 

This  has  been  almost  entirely  superseded  by  a  furnace  that 
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is  simpler  in  construction,  ami  which  lias  given  admirable  re- 
sult;* in  piuctice.  The  hirntice  is  double,  tmd  lias  been  provided 
with  small  tire-boxes  at  each  end,  over  which  are  placed  two 
shalluw  cast-iron  pans  five  feet  long,  and  the  whole  inclosed  iu 
a  frame  of  sheet-iron.  The  sulphur  is  placed  in  the  pans  and 
a  fire  lighted  in  the  rurnaccs,  melting  tlie  suljihur,  which  quickly 
ignites.  To  prevent  too  rapid  combustion  baffle  ]>lates  are 
arranged,  and  tht;  proper  quantity  of  air  is  admitted  through 
adjustable  waives  iu  the  furnace-frunts.  The  fumes  of  sulplmr 
dioxide  thus  generated  are  col]i;cted  and  carried  into  a  reser- 
voir, from  which  they  are  sucked  by  an  exhaust  fan,  and  are 
thence  forced  through  piping  and  large  flexible  hose  to  the 
apartment  to  be  fumigated. 

The  sulphur-furnace  in  use  at  the  Jjouisiana  Quarantine 
Station  is  the  same  in  general  principtcj  with  the  addition  that 
the  air  supplied  to  the  burning  sulphur  is  aspirated  from  the 
hold  of  the  vessel,  and  then  forced  into  the  furnace. 

Disinfection  In/  Germicidal  SolntiotiH, — The  apparatus  for 
the  use  of  the  disinfecting  solutions  consist  of  a  tank  or  tanks 
elevated  above  the  level  of  the  floor  of  the  wharf  to  a  sufficient 
height  to  force  the  solution  through  a  hose  and  nozzle  to  the 
parts  of  the  ship  to  be  reached.  The  tank  is  to  he  tilled  by  a 
steam-pump,  and  the  solution  is  easily  made  l)y  surmounting 
llic  tank  with  a  kog  perforated  by  numerous  holes,  in  whicii  keg 
tlie  powdered  bicldoride  is  to  be  put,  and  the  water  for  filling 
the  tanii  pumped  over  it. 

It  is  a  mucli  better  plan  to  liave  tlie  bichloride  solution 
distributed  by  means  of  a  special  pump  (made  of  iron  to  pre- 
vent amalgamation),  as,  with  the  pressure  of  the  pump  l)ehind 
it,  it  penetrates  ranch  more  deeply  into  cracks  and  crevices 
and,  in  fact,  knocks  the  dirt  and  filth  out  of  them. 

5  and  6.  IIosriTALS. — The  propriety  of  having  separate 
hospitals  for  contagious  and  non-contagious  diseases  is  eo 
obvious  that  it  need  not  be  dwelt  on  here,  and  the  necessity 
of  a  separate  establishment  for  suspects,  until  the  nature  of 
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their  com  plaint  can  be  posi  lively  made  out,  is  patent  and 
only  in  accord  with  expediency  and  the  ordinary  instincts  of 
humanity. 

7.  Uakkacks. — IJarnirks  lor  tlio  detention  of  suspects  are 
not  an  essential  part  ol'  the  equipment  of  every  quarantine 
station,  but  are  a  necessity  only  at  such  stations  as  are  situated 
at  the  great  ports  of*  entry,  which  are  the  ports  of  arrival  of  the 
vast  hordes  of  immigrants  wlio  seek  our  shores.  Barracks  are 
an  indispensable  adjunct  in  tlie  management  of  ship-loads  of 
immigrants  sus\K*ctcd  of  bt^ing  inlectod  with  cholera,  typlius 
fever,  and  small-pox,  and  would  be  required  in  the  case  of 
yellow  fever  but  for  the  fact  that  there  is  little  or  no  immigmtion 
from  the  yellow-fever  zone. 

The  barracks  should  be  commodious,  substantial,  and  yet 
of  simple  and  inex\)ensive  construction.  They  should  be  well 
ventilated  and  so  arranged  that  every  \mvt  of  the  building  is 
under  constant  surveilhuice,  and  so  subdivided  that  the  inmates 
are  divided  into  small  groups  and  intercourse  between  the 
groups  prevented.  The  immigration  law  requires  that  the  im- 
migrants shall  be  listed  and  arranged  in  groups  of  thirty,  and  it 
would  be  well  that  this  number  be  preserved  as  tiie  unit  for 
segregation.  The  barracks  should  be  i'tunished  witli  bunks, 
arranged  in  tiers  one  above  the  other,  ami  fiirnisiied  witli  bed- 
ding of  a  simple  and  inexi)ensive  character. 

Clothing  of  a  simple  but  sufficient  kind,  and  capable  of 
easy  laundering,  should  be  provided  in  sufficient  quantity  to 
furnish  each  inmate  of  the  barracks  with  a  change  n  htle  his  or 
her  own  personal  effects  are  undergoing  the  process  of  disinfec- 
tion. Attached  to  the  barracks  there  should  be  a  kitchen, 
thoroughly  equipped  with  all  the  facilities  for  furnishing  hot 
food  of  a  simple  character  for  tbe  number  of  inmates  provided 
for  by  the  barmcks.  Dining-rooms  should  be  arranged,  and 
siiecial  care  should  be  taken  to  prevent  the  carrying  of  any  food 
into  the  barracks.  It  is  jxrhaps  needless  to  say  that,  in  the 
barracks,  the  sexes  should  be  separated,  and  the  better  arrange- 
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ment  is  to  have  two  buildings, — one  for  men  and  one  for  women 
and  children. 

Ldtrines. — Latrines  of  ample  size  should  be  provided,  and 
should  be  so  arranged  that  all  di-jcctii  may  be  received  into 
metallic  vessels  cont^iining  a  germicidal  solution  ol*  acknowl- 
edged potency  ;  or,  if  iIk-  diject;i  are  to  be  received  into  a  sewer, 
there  siiould  be  some  provision  made  for  their  conqilete  disin- 
fection prior  to  their  discharge  into  the  sea  or  a  cess-pool. 

H,  Uatei-Huusk. — Bathing  facilities  are  an  important  part 
of  the  r(piipment  of  a  quarantine  station  designed  for  the  hand- 
ling of  large  numbers  of  suspects.  The  best  form  of  Imth  for 
the  purpose  is  tlie  shower-  or  rniii-  bath,  it  being  more  easily 
managed,  more  expeditious,  and  probalily  more  efficacious  than 
the  tub-bath.  The  bath-house  should  be  provided  with  a  room 
for  disrobing,  from  uhicli  the  .suspects  ivill  pass  into  the  bathing- 
stalls  pra|>er,  and  there  receive  a  bath  the  temiKrrature  of  whicli 
is  under  the  sole  control  of  the  bath-nttendunt.  From  the  bath 
the  suspect  will  pass  itito  a  robing-ronm,  where  he  wil!  be  given 
a  suit  of  sterile  clothing,  wliile  the  clothing  which  was  re- 
moved in  the  disrobing-room  is  carried  by  proper  attendants  to 
the  disinfecting  apparatus,  there  to  be  rendered  safe  by  steriliza- 
tion. 

9.  Water-Sufply. — An  abundant  supply  of  pure  water  is 
not  only  a  desideratinn,  but  a  prime  necessily,  at  all  (piaranline 
stations  where  it  is  designed  to  accommodate  cholera  suspects. 
It  would  be  desimble  to  provide  a  supply  of  twenty  gallons  jx!r 
capita  per  day,  and  no  arrangement  will  probably  give  such 
good  results  as  the  sinking  of  an  artesian  well,  if  the  nature  of 
the  soil  and  the  geological  formation  jMumit.  If  it  is  imprac- 
ticable to  sink  such  a  well,  the  next  best  plan  would  be  to 
arrange  for  the  tlistillation  or  sterilization,  by  iKiiling,  of  a  suffi- 
cient quantity  of  water  for  driidting  purposes. 

10.  Cre.matory.— A  crematory  is  a  desirable  part  of  the 
cqin'pment  of  every  quarantine  station,  as  it  admits  of  no  argu- 
ment that  cremation  is  the  best  ix)ssiblc  method  of  disposing  of 
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tlie  bodies  of  tliose  dL'ad  of  coutiigiuns  or  infectious  disease.  In 
adilitiou,  it  would  be  desiiiiblt*  Unit  idl  gurbngc  and  waste  about 
a  quamntine  station  hv  iuciucmtcd  to  i)rovent  the  possibility  of 
infection. 

11  aud  I'J.  Detailed  descripttou  of  ({uaitevs  for  luedical 
officers  and  of  laundry  is  uuuecessary. 

Having  thus  considered  the  necessities  and  the  desiderata  in 
the  rquipnient  of  a  (|ii:irantinf  station,  it  is  now  proper  to  con- 
sider the  reguiiitions  <fri\erniii<;  them,  luid  fur  tliis  purpose  are 
here  appended  the  r<-f;nlritii»ns  pr^iiun^d  by  the  Su[>ervising 
•Surgeou-General  of  the  Murine- Hospital  Service,  and  pro- 
mulgated by  the  Secretary  of  the  Treasury  on  April  26,  1894. 
These  n^jLjulatieus  are  to  be  ronsidored  a  niininiuin  fur  the 
stations  under  nuuiici[»al  aud  State  control,  soiue  of  which  have 
additional  requirements : — 


QOABANTINE   RkuCI.ATIONS  TO   BE   ObpERVKP   AT    POUTB  AND  ON    THK 

Fkontucus  of  thk  Unitki)  Statkb. 
pkkamhlk. 

1.  At  or  convenient  to  the  |>riiiri|i:il  [lorts  iiC  ilu-  United  StAt 
quarantine  stntions  Hhoiilil  he  t-quipjud  with  nil  uppiiaiuvs  lor  the  inspec- 
tion aud  t  r»?"tnuiil  <ir  \  i-shlIs,  Unir  |>ti«Hi,'ngois,  cruws,  ami  cargoes. 

2.  At  all  uUrt  purts  whvre  81k>Ii  [jrovisiona  have  not  been  made, 
inspection  stations  shonlil  lie  niaiulMUU'd. 

3.  An  ins|)fution  service  stiyidd  be  maintainod  sit  every  |»ort 
throughout  the  year. 

4.  At  a  fuHy<'qnipped  qunrnntine  station  there  i«lionl<J  be  ade<pjatc 
|)rovi«ion  for  boarding  and  inspertinn,  a[>iiaijilu.s  for  niet'han leal  cleaning 
of  vensels,  u|)pnratiiy  for  Hteani  disinrectioji,  appanitns  for  di8infi>ctiun 
with  Hulplmr  dioxide,  apparatus  for  disiuleotiiifj  solutions,  hospitals  for 
contagions  antl  donbtfnl  ca.ses,  <lelcntion  barraeks  for  suspects,  bathing 
facilities,  creuiatory,  and  snllk-ient  siippi}'  of  goml  water. 

5.  The  personnel  of  quarantine  stations  lu  the  yellow-fever  zone 
and  on  fruiters  bound  for  Southern  ports  should  lie  immune  again.st 
yellow  fever. 

6.  At  quarantine  stations  nil  articles  liable  to  convey  infection 
should  l>e  handled  only  by  the  employes  of  said  station,  unless  the  ser- 
vices of  the  crew  are  indisi>cns:ible. 
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7,  Vessels  Laving  been  treated  at  iisitioual  quarantine  stations  that 
are  located  a  consideialile  ilisUnce  from  tiie  [>orts  ofcutry  of  said  vessels 
may  be  iiisi)fitc'<l  by  the  local  <]iiiiraiititif  otlicur,  jiiid,  if  for  any  sanitary 
reasou  it  is  t'oiisidered  inadvisable  to  admit  the  vessel,  he  should  re|>ort 
the  facts  immediately  by  telegraph,  when  possible,  to  the  Supervising 
Surgeon-General  Marine-Hospital  Serviee,  detaining  the  vessel  pending 
his  action. 

8.  The  following  regulations  are  the  required  minimum  standard, 
and  do  not  prevent  the  a<iditi<)n  of  sueh  other  rules  as,  for  si>ecial  reasons, 
may  be  legally  made  by  State  or  loc»l  authorities. 


ARTR'LK    I. — INSTECTION. 

1.  Vessels  arriving  at  ports  of  the  United  States  under  the  follow- 
ing conditions  shall  be  insiiceteil  by  n  quarnntiue  oUicer  prior  to  entry  : — 

A.  Any  vessel  with  sickness  on  lioaitl. 

B.  All  vessels  from  I'ureigti  portH. 

C.  Vessels  from  ilumustie  ports  where  eholera  or  yellow  fever 
prevails  or  where  small-pox  or  typhus  fever  prevails  in  epidemie  form. 

Exceptions. — Vessels  not  carrying  passengers  on  inland  waters  of 
the  United  States.  Vessels  fnuii  the  I'aeific  and  Athmtie  i-oaAt  of  Urit- 
isb  America,  j>rovided  they  do  not  carry  persons  or  cU'eets  of  persons 
non-resident  in  America  for  the  sixty  days  next  preceding  arrival,  and 
provided  always  thnt  (be  port  of  deiiarttire  be  free  from  qtiarantinable 
disease.  Vessels  from  other  foreign  ports  via  these  excepted  ports  shall 
be  inspected. 

D.  Vessels  from  foreign  iiorts  carrying  passengers  having  entered 
a  port  of  the  Uiuted  States  without  complete  discharge  of  passengers  and 
cargo.  Such  vessels  shall  be  subject  to  a  second  inspection  l^>forc  enter- 
ing any  other  port.  Vessels  from  ports  suspected  of  infection  with  yellow 
fever,  having  entered  a  port  north  of  the  southeni  boundary  of  Maryland 
without  disinfection,  shall  be  subjected  to  a  second  in8i>cetion  before 
cntci'iug  any  port  south  of  said  latitude  during  the  quarantine  season  of 
such  port. 

2.  The  inspections  of  vessels  required  by  these  regulations  shall  Ije 
made  by  daylight,  except  in  case  of  vessels  in  distress. 

3.  In  making  the  inspection  of  a  vessel,  the  bill  of  health  and  clin- 
ical  record  of  all  cases  treated  during  the  voyage,  crew  and  passengers' 
lists  and  manifests,  and,  when  nec(;ssary,  the  ship's  log  shall  be  examined. 
The  crew  and  passengers  shall  be  mastered  and  examined  and  compared 
with  the  lists  and  manifests,  and  any  discrepancies  investigated. 

4.  No  person  except  the  quarantine  oHlcer,  his  employes,  United 
States  customs  oflicers,  or  agents  of  the  vessel,  shall  l>e  penoitted  to 
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board  any  vessel  subject  to  <juamntine  inspot'tion,  until  after  the  Tessel 
lias  been  inspected  by  the  quarantine  olticcr  and  given  its  discharge. 

ARTICLE   If. — UIJAUANTINK. 

1.  For  the  purpose  of  these  regulations,  the  quarantinnblc  diseases 
are  cholera  (clioleriiic),  yellow  fever,  small-pox,  typhus  fever,  antl  leprosy. 

2.  Vessels  arriving  under  the  following  conditions  shall  be  placed 
in  quamntine : — 

A.  With  quaraiitinable  ilisense  on  board. 

B.  Having  lind  sneli  on  board  tluring  the  voj'age  or  within  thirty 
days  next  preceding  arrival;  or,  if  arriving  in  the  (piarantine  season, 
having  had  yellow  fever  on  board  after  Mai'ch  1  of  the  current  year, 
unless  satis raclorily  disiufeetcd  tlicffafliT. 

C  From  ports  infected  with  cholera,  or  where  typhus  fever  pre- 
vails in  e))ideniic  form,  coniinf?  directly  or  via  another  foreign  port,  or 
via  United  .Suites  ports,  utiloss  they  have  complied  with  theUnitetl  States 
quarantine  reguhitions  for  foreign  ports;  also  vessels  from  non-infectwi 
ports,  but  bringing  persons  or  cafgo  from  places  infected  with  cholera, 
yellow  fever,  or  where  typhus  fever  prevails  in  epidemic  form,  except  as 
subsequently  noted. 

D.  From  ports  where  yellow  fever  prevails,  unless  disinfected  in 
accordance  with  these  regulations,  and  not  less  than  Ave  days  have 
elapsed  since  such  disinfection. 

Exceptions. — The  following  exceptions  may  be  made  to  Rules  0 
and  n  with  regard  to  vessels  from  ports  quarantined  against  on  account 
of  yellow  fever  : — 

(a)  Vessels  arriving  dnring  certain  seasons  of  the  5'ear — to  wit, 
from  November  I  to  .May  I — may  be  aibiiittiMl  to  entry.  ^^H 

(h)  Vessels  bound  for  jwyrts  in  the  United  States  north  of  l!t«^' 
southern  boundary  of  Maryhuid,  with  goo<l  sanitary  condition  and  hi-*- 
tory,  having  lia<l  no  sickness  im  board  at  ports  of  departure  en  route  or 
on  arrival,  provided  they  have  been  five  days  from  last  infecteil  or  sus- 
pected port,  may  be  aUowed  entrj'  at  port  of  destination.  But  if  said 
vessels  carry  passengers  destined  for  places  south  of  this  latitude  the 
baggage  of  said  passengers  siinll  be  disinfected. 

In  making  an  inspection  of  a  vessel,  if  from  a  port  where  yellow 
fever  prevails,  and  between  May  1  and  Noveml)er  1  of  any  year,  the 
inspector  shall  ascertain  the  destination  of  each  passenger  thereon,  and 
if  bound  for  places  south  of  the  southern  boundary  of  Marylitnd  the 
baggage  of  such  passenger  shall  Ix'  disinfected  according  to  the  rules 
for  such  articles  infected  with  yellow  fever.  Such  baggage  shall  be 
labeled. 
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(c)  Yeasels  engageil  in  the  fruit  trade  from  porta  declared  safe  for 
this  purpose  by  the  Supervising  Surgeon-General  Marine-Hospital  Ser- 
vice may  be  nibnittcil  to  entry  without  dL'tention,  provided  tliat  they 
carry  no  passengers  and  have  carried  no  passengers  from  one  port  to 
another  and  have  no  hoiisehokl  effects  or  personal  baggage  in  cargo,  and 
have  complied  with  tlic  special  rules  and  regnlations  made  by  tlie  Sec- 
retary of  the  Treasury  with  regard  to  vessels  engaged  in  said  trade. 

3.  All  iRTsous  arriving  on  vessels  having  had  small-pox  on  board 
must  be  vaccinateil  or  show  satisfactor}'  evidence  of  recent  vaccination 
or  of  having  had  small-pox,  or  be  detained  in  quarantine  for  not  less 
than  fourteen  days,  and  all  effects  and  compartments  liable  to  convey 
infection  disinfected. 

4,  All  passengers  occupying  apartments  other  than  first  or  second 
cabin  shall  be  vaccinated  prior  to  entry,  unless  they  can  show  that  they 
have  had  small-jiox,  or  have  been  recently  sucoessfuliy  vaccinated,  or  be 
detained  in  quarantine  fourteen  days. 

6.  Vessels  arriving  at  quarantine  with  leprosy  on  board  shall  not 
be  granted  pratitpie  until  the  le]ior  with  his  or  her  baggage  has  been 
removed  from  the  vessel  to  the  quarantine  station. 

No  case  of  leprosy  will  be  landed. 

If  the  lel^er  is  an  alien  passenger  and  the  vessel  is  from  a  foreign 
port,  action  will  be  taken  as  provided  by  the  immigration  laws  and  regu- 
lations of  the  United  States. 

If  the  le|>er  is  an  alien  and  a  member  of  the  crew  and  the  vessel  la 
from  a  foreign  port,  said  Jup'-r  shall  be  detained  at  the  (|iiarantine  at  the 
vessel's  expense,  until  taken  aboanl  by  the  same  vessel  when  outwanl 
bound. 


ARTICLE   m. — OENBRAL   REQUIREMENTS   AT  QUARANTINE& 

1.  Pilots  bringing  infected  vessels  %fill  lic  detained  in  quarantine  a 
Bufficient  time  to  cover  the  i)eriod  of  incubation  of  the  disease  for  which 
the  vessel  is  quarantined,  if,  in  the  opinion  of  the  quarantine  otilccr, 
such  pilots  have  been  exposed  to  infection.  The  dunnage  of  pilots  shall 
be  disinfected  when  necessary. 

2.  No  direct  coniinunication  shall  be  allowed  between  quarantine,  or 
any  vessel  in  quarantine,  and  any  peraon  or  place  outside,  and  no  com- 
munication except  under  the  supervision  of  the  quarantine  oflicer. 

3.  No  ballast  shall  be  allowed  to  leave  the  quarantine  station, 
unless  disinfected. 

4.  Where  it  is  impossible  to  disinfect  cargo  in  ailu,  it  shall  be  re- 
moved and  disinfected  in  the  manner  provided  for  articles  of  their  class 
in  these  regulations ;  such  articles  to  be  unpacked  and  so  arranged  as  to 
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allow  the  clisinfectunt  ustil  to  reach  every  part  of  all  surfaces  of  said 
articles. 

5.  Vessels  arriving  at  any  port  of  the  United  States  vfith  cholera 
or  yellow  fever  al)oard  during  tlie  quarantine  seftson  shall  be  remanded 
to  an  anchorage  set  apart  for  infected  vessels,  there  to  remain  until  after 
the  discharge  of  the  psissengers  and  imrificfition  of  the  vessels. 

6.  All  pusstiii<Tt'r  baggage  disjiufected  under  the  requirements  of 
these  regulations  shall  be  labeled. 

ABTICLE   TV. — TREATMENT   IN  QtlABANTINE  OF  CHOLERA-INFECTED  VX88KU. 

1.  '  Remove  all  passengers  from  the  vessel  and  al!  of  the  crew  (if 
cholera  Las  occurred  on  board)  save  those  uecessarj'  to  care  for  her. 
Place  the  sick  in  hospital  and  carefully  isolate  those  specially  suspectcil. 
Segregate  the  rcniaiiuler  in  small  gron[)S.  No  couiniunication  shall  be 
held  between  these  groups.  Those  believed  to  be  especially  capable  of 
conveying  infection  must  not  enter  the  barracks  until  they  are  bathed 
and  furnished  with  sterile  clothing ;  nor  shall  any  material  capable  of 
conveying  infection  be  taken  into  the  barracks,  e3i)ecially  footl. 

2.  If  cholera  has  occurred  in  ttie  steerage,  all  occupants  thereof 
must  l>e  bathed  and  their  clothing  disinfected. 

3.  At  once  proceed  with  the  disinfection  of  tl»e  hand-baggage. 

4.  All  baggage  and  t;llVcts  acconi]>anying  steerage  passengers,  and 
any  other  baggage  or  ellects  that  may  have  been  exijosed  to  infection^ 
must  be  disinfected. 

5.  Such  articles  of  cargo  as  are  liable  to  convey  infection  must  be 
disinfected. 

6.  All  living-apartments  and  furniture  and  such  other  portions  of  a 
vessel  as  nrc  liable  to  convey  infection  .shall  be  disiufoctcd. 

7.  On  clic>k'ra-infected  vessels  the  water-supply  must  be  changed 
without  delay,  the  ca-ska  or  ^anks  disiiifo<>ted  by  steam  or  10-pcr-cent. 
solution  of  iKttassiuni  permanganate,  and  alter  thorough  rinsing  relillti<l 
frotii  a  source  of  ntidoublL'd  purity,  or  Uic  water  siij>j>lit;d  must  h;ive 
been  recently  iKjiled. 

8.  Nothing  shall  Ix)  thrown  overboard  from  a  cholera-infected  vessel, 
not  even  deck  sweepings.  Such  things  shall  be  burned  in  the  furnace  or 
in  a  place  specially  designated,  but  not  in  the  galle}'. 

AUTICIJ!   V DISINFECTION,  ETC. 

1.  Holds. — The  disinfection  uf  iron  vessels  shall  be  as  follows: — 
(a)  With  cargo  :  If  cargo  is  so  stowed  as  to  admit  of  disinfection, 
it  and  the  hold  may  Vte  disinfected  without  breaking  bulk,  except  to  such 

■  It  U  required  <mly  If  eliol«r&  bM  oeourted  on  bOMtL 
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a  degree  as  to  make  disinfection  prncticable,  by  sulphur  dioxide,  10  per 
cent,  per  vohiine  strength,  tor  not  less  than  twenty-four  hours'  exposure. 
(6)  Without  cargo:  After  iiicchaiiiful  t'lctinsing,  the  hold  (1)  to  be 
thoronghl}'  wai^lied  with  an  acid  solution  of  bichloride  of  mercury  1  to 
800  (mercury  I  part,  hydroehloric  acid  2  parte,  water  800  parts),  applied 
unthr  preasurt!  to  nil  surfaces  b3'  means  of  a  hose  ;  (2)  b}'  sulphur  dioxide, 
10  per  cent,  per  volume  strength,  for  twenty-four  hours. 

2.  Steerage  and  Forecastle. — When  possible  to  obtain  it — 

(a)  The  steemrje  and  forecastle  shall  be  disinfected  by  steam;  the 
temperature  in  all  parts  of  these  conipartuients  to  be  not  less  than  100° 
V.  for  not  less  than  thirty  minutes  after  such  temperature  has  been 
reached. 

(6)  Wlien  steam  cannot  be  obtained  these  compartments  shall  be 
tiL-ateil  in  the  same  manner  as  required  in  the  disinfection  of  the  empty 
hokl. 

3.  All  bedding  and  furnishings  of  the  steerage  and  forecastle  to  be 
left,  in  place  duriiijj;  the  di-sinft-etion  by  steam. 

If  steam  disinfection  of  steerage  is  not  used,  such  articles  must  be 
removeil  under  the  strictest  sanitary  precautions  for  disinfection  liy  steam 
or  burning. 

4.  Tlie  bechliuij,  fabrics,  and  carpets  should  Itc  remove<l  and  disin- 
fectcil  by  steam  or  by  boiling.  After  thorough  mechftnicnl  cleansing  the 
wood\v(»rk  and  :ill  other  exposed  surfaces  shall  Ini  washed  with  an  afid 
solution  of  bii'liloridu  of  nifrcury  1  to  1000,  or  a  3-per-cent.  solution  of 
pure  carbolic  acid.  Fiibrics  which  cannot  be  removetl  shall  be  thoroughly 
Baturalcd  with  a  solution  «)f  bicliloriib'  of  mercury  1  to  1000,  or  a  3-per- 
Cent.  solution  of  pure  carbolic  afiil. 

5.  The  water  Imltast  of  a  vessel  coming  from  a  cholera-infected  port 
should  be  di»charj;efl  at  sea,  or,  if  discharged  iti  fresh  or  brackish  water, 
must  bt'  jiroviuusly  disinfected.  The  ianks  to  be  flushed  and  refilled 
with  sea-water  or  disinfected. 

6.  For  a  wowlt'ti  vessel  the  treatment  is  as  .above,  except  that  ex- 
posure of  the  hold  aiul  living-a|«irlnient3  to  sulphur  dioxitle,  10-per-ccnt. 
volume,  must  precede  the  other  treatment.  This  exposure  must  lie,  for 
the  hold,  forty -eight  hours,  and  for  living-apartments  twelve  hours. 

7.  All  solid  ballast  to  be  discharged  or  disinfected  previous  to  dis- 
infection of  hold.  All  ballast  discharged  in  fresh  water  to  be  disinfected 
by  saturation  with,  or  imnuTsion  in,  an  acid  solution  of  bichloride  of 
mercury  1  to  800.  Clear,  hard,  close-grained  rock  may  be  permitted  to 
remain  on  !»ofird,  but  only  aftrr  disinfection  by  immersion  in  .in  acid  solu- 
tiuu  (1  to  SOO)  of  bichloride  of  mercury.  Ballast  removed  i>om  vessels 
must  not  be  taken  from  the  quarantine  station. 
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ARTICLE   VI. — DETENTION    OF   PAt^SENUERB  ON    AOOOUNT   OF   CHOLCBA. 

1.  The  people  detained  sliall  be  inspected  by  the  physiciiui  twice 
daily,  mid  lie  under  his  cousUmt  surveilhiiiee,  and  no  intercourse  will  lie 
allowed  between  diflVrent  groups  while  in  quarantine. 

2.  No  direct  coniniunication  shall  be  allowed  between  any  person 
detained  in  qtmraiUiiiu  iriid  any  one  not  in  qtitn-antine, except  through  tlte 
qiuirantiiie  ollicer  or,  by  his  order,  throuiih  his  agents. 

3.  The  water-  and  food-  supply  will  be  strictly  gunrdeil  to  prevent 
contamination,  and  issuetl  to  each  group  aeparately. 

4.  Food  r»r  a  simple  character,  snlllcieut  in  quantity,  thoroughly- 
cooked,  shall  br  insuL'd  to  those  detaintnl  in  quarantine.  No  fruit  shall 
be  permiltod. 

5.  Clennlines.s  of  quarters  and  of  i^rsons  shall  be  enjoined  and 
euCorfcd  daily.  Disinlection  shall  be  used  where  there  is  any  possibiiit^- 
ol"  iiiCectlon. 

6.  Wttter-tdosets,  urinals,  privies,  or  troughs  shall  be  provided,  and 
their  contents  (lisiiifuctcd  hffore  they  are  diwlmrged, 

7.  In  any  group  in  which  cholera  :q>|)ear8,  the  sick  will  \ye  imme- 
diately ls«]lated  in  hospital,  and  the  remaining  persons  in  the  group  shall 
be  bnl  tifd  and  their  <■  Iff  els  l»e  disinftcti'd  ;  then  removed  to  other  quarters, 
if  (lossible,  and  the  n)nii)ftrlment  diHJnfeeted. 

8.  No  direct  communication  shall  bo  allowed  between  the  ph^'siciao 
and  attendants  of  tiio  hospital  and  those  rletained  in  quarantine. 

No  persons  shall  be  discharged  iVoni  quarantine  until  live  days  have 
elapsed  since  the  hist  exposure  to  iufeclion  tuid  a  IJnal  disinfection  of 
such  effects  as  were  taken  to  barracks. 

No  convalescent  from  cholera  shall  be  discharged  from  quaran- 
tine until  after  a  sulHciont  time  Ikm  ehipsed  to  insure  his  freedom  from 
infection.' 

9.  The  body  of  no  jwrson  dead  of  cholera  shall  be  allowed  to  pnaa 
througlj  quarantine.  The  IkmIv  should  be  crenuited  if  practicable.  If 
not,  it  should  be  wraj»|x;d,  without  preliminary  washing,  in  a  sheet  satu- 
rated with  a  solution  uf  bichloride  of  mercury  1  to  500,  and  buried, 
surroundeil  by  caustic  lime. 


ABTIfLE   VII. — DISINPKCTION  OF  PRR80NAI.   EFFBCTS  OP   PASSBNaiaS  AW 

CREW    AND   CARGO. 

1.  Clothing,  bedding,  and  articles  not  injured  by  steam  shall  be 
disinfected — 

(o)  By  exposure  to  steam  at  a  temijcralure  of  100°  to  102°  C.  for 
thirty  minutes  after  such  temjicrature  has  been  reached. 

*  To  Vm  ilet«rinln4<il  by  bArteriolngloal  examinmUoo. 


DOMESTIC   QUARANTINE. 


473 


(6)  By  boiling  for  (iftueii  iiiiDiites ;  all  articles  to  be  submerged. 
(c)  By  a  tliorougb  snturntiou  in  a  solution  of  bichloride  of  mer- 
cury I  to  1000,  niul  allowed  to  dry  before  washing. 

2.  Articles  injured  l)y  stcnui  (rublier,  leather,  etc.)  and  containers, 
to  the  disinfection  of  which  steam  is  inapplicable,  nhull  be  disinfeoted  by 
tlioi'ouglily  wfttiDjJf  all  surfaces  wilji  a  solution  of  bichloride  of  mercury 
1  to  MOO,  or  a  .'j-i)er-cent.  solution  of  carbolic  acid,  and  allnvvcd  to  dry  in 
open  air. 

3.  Cooking  and  eating  utensils,  by  immersing  in  boiling  water  or 
Btenm. 

4.  All  rags  and  old  textile  fabrics  used  in  the  tnannfactnre  of  paper, 
and  all  old  gunny,  old  jute,  etc.,  fit  only  for  remannfacturf!,  gatlieri'd,  col- 
lectcd,  packed,  or  handled  in  any  port  or  place  where  cholera  (cholerine) 
or  yellow  fever  exists,  or  where  small-pox  or  tophus  fever  prevails  in 
epidemic  form,  and  for  thirty  days  after  the  port  or  i>lrice  shall  he 
otlicially  declared  free  from  such  diacasoa  or  epidemic,  shall  be  denied 
entry  into  any  port  of  tlie  United  Slates. 

5.  N'o  rags  or  old  textile  fabrics  used  in  the  mnniifucture  of  paper, 
or  articles  enumerated  in  the  preceding  paragraph,  which  have  not  been 
disinfected  in  nccordance  with  Article  VII,  |)aragra|ih  3,  of  the  "  United 
State.<»  (Jinarantinc  Uegiiiations  for  Foreign  Ports,'*  shall  l»e  admitted 
into  the  United  States. 

(Old  jute  bags,  old  cotton  bags,  old  rope,  new  cotton  and  linen 
cuttings  from  factories,  not  included.) 


AKTICLB    VIII, 


-TUKATMKNT   OF   VGKSRLS    INFECTED    OR   BUffl'ECTED   OP 
BBINIt   INiri»TEI)  WITH    YKLU>W    FEVKEL 


1.  Wliere  ivracticablo,  at  once  remove  the  sick  to  hospital;  remove 
and  isolate  all  persons  not  reipjireil  for  the  care  of  the  vessel. 

2.  If  the  hold  is  deemed  infec^ted,  there  shall  be  n  preliminary  dis- 
infection as  hereinafler  jtrovided. 

3.  The  bilge  shouhl  lie  cleansed  with  8c»-water,  if  possible,  before 
disinfection,  and  the  hold  rcndere<l  mechanicallj'  clean. 

4.  All  ballast,  except  closc--graincd,  hard  rock,  must  lie  discharged. 
This  m.ay  be  ntaiiicd  aboard  if  disiiilVcted  by  immersion  in  an  acid  solu- 
tion of  bichloride  of  mercury  1  to  800. 

5.  After  discharge  or  disinfection  of  ballast  the  vesBcl  should  be 
di8infeclc«l. 

f>.   If  it  is  so  stowed  as  to  admit  of  disinfection,  the  cargo  and  the 
hold  may  lie  disinfected  without  breaking  bulk,  except  to  such  a  degree 
|Mto  render  disinfection  practiciible. 
It  shall  be  as  follows  : — 
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Holds  to  be  treated  with  sulphur  dioxide,  10-per-cent.  strength  per 
volume,  forty-eiglit  hours'  exposure  for  iron  vessels,  seveuty-two  hours' 
exposure  for  wooden  vessels. 

T.  Empty  holds  to  be  disinfected  as  follows: — 

(a)  If  of  iron,  by  sulphur-dioxide  gas,  10-per-cent.  strength  per 
%'ohinie,  for  twelve  hours'  exposure,  foUowetl  ivy  wiishing  with  an  acid 
solution  of  liichloride  of  mercury  1  to  800^  applied  under  pressure  to  nil 
surfaces  by  means  of  a  hose. 

(b)  If  of  wood,  by  the  same  methods  as  the  preceding,  save  that 
exposure  to  sulpluu-iUoxide  g.is  shall  be  for  forty -eight  hours  ;  nir-strakes 
to  be  open. 

8.  Cabin,  forecastle,  etc.,  after  mechanical  cleansing,  to  be  first 
treated  with  sulphur  dioxide,  not  less  than  6-per-ceut.  strength  per  vol- 
ume, twenty -four  hours'  exposure.  Thtu  (after  cleansing  with  water,  if 
desired)  wash  tdl  exposed  surfaces  with  a  solution  of  bichloriile  of  mer- 
cury 1  to  800,  or  3-per-cent.  pure  carbolio  aeid. 

9.  Clothing,  bedding,  and  all  fabrics  which  can  be  removed,  not 
injured  by  stcjim,  shall  be  disinfected — 

(a)  By  exposure  to  steam  at  a  temperature  of  100°  to  103°  C.  for 
thirty  minutes  after  such  temperature  has  been  reached. 

(h)  By  boiling  for  fifteen  minutes;  all  articles  to  l>e  submerged. 

(^)  By  a  thorough  saturation  in  a  solution  of  bichloride  of  mercury 
1  to  1000,  and  allowed  to  dry  before  washing. 

10.  Articles  injured  by  steam  (rubber,  leather,  etc.)  and  containers, 
to  the  disinfection  of  which  sloani  is  !ua[)plicable,  slmll  bo  disinfected  by  (a) 
tlioroughly  wetting  a!l  surfaces  with  a  solution  of  bichloride  of  mrrcnrj" 
1  to  HiW,  or  a  .'j-per-eent.  solution  of  pure  carbolic  acid,  and  allowed  to 
dry  in  ojicn  air;  or  (b)  by  exposure;  to  the  sulplinr  fumigation,  in  cabin, 
forecastle,  or  hold. 

11.  The  personnel  of  the  vessel  shall  be  detained  five  days  from 
couiplotiou  of  the  disiiiifection. 

12.  If  the  vessi.'!  has  been  disinfected  under  the  supervision  of  an 
accretlited  medical  ofllccr  nf  tiic  United  States  at  the  port  of  de]>arlur«, 
the  period  of  ipiarantine  may  <laie  from  completion  of  such  disinfection, 
and  siiall  not  be  less  than  (tve  dnya. 


ARTICLE   IX. — I'.\88RNMER   TRAFFIC. 

Passenger  traffic  may  be  allowed  during  the  quarantine  season  from 
any  port  infocte<l  with  yellow  fever  to  any  port  of  the  United  Stat 
south  of  the  southern  boun<lary  of  .Maryland,  under  the  following  con- 
ditions : — 

(a)  Vessels  to  be  of  iron  and  clean  immediately  prior  to  taking  on 
passengers. 
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(b)  The  vessel  must  lie  at  uiooriiigs  in  the  open  bnrlior  and  not  ap- 
proach tlic  wharves,  nor  must  the  crew  l>e  allowed  ashore  at  the  port  of 
departure. 

(c)  All  passengers  and  crew  must  be  iuuuune  to  yellow  fever,  and 
BO  certified  bj-  the  United  States  medical  offloer.' 

(«i)  All  baggage  which  has  not  been  diKtnfccted  at  the  port  of  de- 
parture by  the  United  Stfites  medical  olfieer,  or  wliicli  is  not  in  bond  for 
points  north  of  the  southern  boundary  of  M.iryland,  shall  bo  disinfected 
nt  the  quarantine  at  the  port  of  arrival ;  no  bedding  or  household  etfects 
to  be  allowed  to  enter. 

ARTICLE  X ftllSOELLANEOCS. 

1.  The  treatment  of  vessels  infected  with  typhus  fever  shall  be  the 
same  as  that  preseribed  for  yellow  fevor. 

2.  The  detention  of  iiassengers  and  crew  for  small-pox  and  typhus 
fever  «hall  cover  the  period  of  incubation  of  the  disease,  the  time  of 
detention  to  commence  from  the  date  of  last  exposure  ;  tyjihus  fever,  not 
less  than  twenty  days  ;  small-pox,  not  less  than  fourteen  days. 

3.  Vessels  detained  at  any  national  quarantine  ■will  1x3  subject  to 
such  additional  rules  and  rcprulations  as  may  be  promulgated  from  time 
to  time  by  the  Supervising  Surgeoii-CTcrieral. 

4.  The  following  is  the  form  of  rertiflcate  which  shall  be  issued 
to  the  vessel  by  the  health  officer  when  she  is  released,  from  quaran- 
tine :— 


I  ORRTrry  thai  - 


-.of 


-,  from  ■ 


, ,  180-. 

-,  lioa  In  nil  re&pcrl»  cnmplivd  with  the 
quarHtilliiP  rptrulnlloiis  prcMTihcil  hy  Ibc  8f<-rt'tjiry  of  ttir  Troaaury,  ami  tliat  In  my 
oplulnu  she  will  not  convey  quarnDtinable  disease.  Said  vesMsl  is  this  day  granted  tna 
pr&tlquc. 

Ih«Uh  ( Qtianmline)  Offleer, 

Port  of . 


ARTICLB    XI. — TNSPECrrON    OP   STATE    AND    LOCAL  QUAUANTINES. 

In  tlie  performance  of  the  duties  iniiM)sed  upon  him  b3-  the  act  of 
February  15,  18fl3,  the  Supervising  Surgcon-Oeneral  of  the  Marine-Hos- 
pital Service  shall,  from  time  to  time,  personally  or  through  a  dulj- 
dctailcd  otilcer  of  the  Marine-Hospital  Service,  insi>ect  the  maritime 
quarantines  of  the  United  States,  State  and  local,  aa  well  as  national,  for 
the  pnrp)ose  of  ascertaining  whether  the  quarantine  regulations  prescribed 
by  the  Secretary  of  the  Treasury  liavc  been  or  are  being  complied  with. 

■  The  evIJcnoc  nf  Immnnlty  which  may  )•(>  nc«(<pt«<l  liy  the  snnitary  Inipector  If :  Ftnit. 
Proof  nf  continued  retldoncti  In  an  endemic  fiioii*  of  yellow  fever  fur  ten  yeoriL  BecondL 
Proof  of  previous  attack  of  yellow  («rer. 
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The  Supervising  Surgeou-General,  or  the  officer  detailed  by  him  as  in- 
spector, shall  at  his  discretion  visit  Ruy  iiu-oniing  vessel,  or  any  vessel 
detained  in  qtmrantiiie,  and  all  [lortiotis  of  the  quarantine  establishment, 
for  the  aforciuentioncd  purpose,  and  witLi  a  view  to  certifying,  if  need  be, 
that  the  regulations  have  been,  or  arc,  being  enforced. 

ARTECLE    XII. — CANADIAN   AND   MEXICAN    FRONTIERS. 

1.  When  ]>vacticalile,  alien  immigrants  arriving  at  Canadian 
Mexican  ports,  ilestined  lor  the  United  States,  shall  be  inspected  at 
port  of  arrival  by  the  United  States  consular  or  medical  officer,  and  be 
subjecteil  to  tlic  same  sanitary  restrictions  as  aie  called  for  by  the  rule* 
and  regtilalioiia  governing  United  States  ports. 

2.  In8()eetion  curds  will  be  issued,  by  the  consular  or  United  States 
medical  ollieer  at  the  port  of  arrival,  to  all  such  alien  immigrants,  and 
laliels  allixed  to  their  baggage,  an  is  required  in  tlie  case  of  those  coming 
direct  from  fiuc-ign  ports  to  any  port  of  the  United  States. 

3.  Whenever  alien  immigrants  are  not  inspected  at  the  port  of 
arrival  by  the  United  States  consular  or  medieal  oflicer,  they  shall  enter 
the  ITniteil  SlAtcs  through  certain  designated  places  on  the  frontier, 
wliere  they  Khali  \m  inspected  for  the  purpose  of  jjreventing  the  intro- 
duction of  ((uarantinablc  disease.  This  insi>ection  shall  be  held  by 
daylight. 

4.  If  any  i)erson  be  found  sntfering  from  a  quarantinable  disease, 
or  presumably  infected,  he  shall  f)e  denied  entry  so  long  as  danger  of 
conveying  the  infection  exists. 

5.  Any  baggage  or  other  effects  believed  to  lie  infected  shall  J>e 
refused  entry  until  made  safe  by  a  proper  disinfection. 

6.  Persons  coming  from  localities  where  small-]>o\-  is  prevailing  in 
epidemic  form  hIihII  not  Ik;  aliowi'^l  entry  without  vaccination,  unless 
they  are  protected  by  a  previous  attack  of  the  disease  or  a  recent 
successful  vaecinatian. 

7.  I'ersouH  eoming  from  localities  where  typhus  fever  prevails  in 
cpitleniic  furm  shall  not  be  allowed  entry  until  tliey  have  been  away 
from  such  locality  fourteen  days  an<l  their  baggage  disinfected. 

8.  During  the  qnanintine  season  persons  coming  from  places  where 
yellow  fever  prevails  will  not  be  perTuitted  to  enter  until  tliey  have  l>een 
away  from  such  locality  five  days  and  their  baggage  has  been  <liHinfepted. 
But  persons  immune  to  yellow  fever  will  not  be  detained. 

9.  No  common  carrier  which  is  infected,  or  siispeetetl  of  bcmg 
infecteil,  shall  be  allowed  to  enter  the  United  States  until  after  such 
measures  have  been  taken  as  .will  render  it  safe. 

10.  Articles  of  merchandise,  personal  effects,  etc.,  which  are  capable 
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of  conveying  iureetioti,  aiul  wliicli  are  i>rL'siiui!ibly  inftiL'ted,  sball  not  be 
nllowed  entry  into  the  United  States  until  :ifter  disinCeftiou. 

11.  The  moth  ot  I H  of  di  sin  lection  shiiU  be  tliose  piescribt-d  in  the 
lluies  and  Kegulutions  timde  lor  the  nuiritinii!  quarantines  of  the  United 
States. 

Immigmnts  who,  wilh  tlieir  hi\>^'^a<^e,  liavo  beeti  inspci'ted  iit  a  port 
of  the  United  Stall's  by  :i  ipiariiiitiiiu  ollicer  upon  landing,  will  be  exempt 
from  further  quarantine  insi>ection  when  re-entering  the  United  States 
froiu  t'iuuula,  unless  there  is  reason  to  believe  that  disease  has  developed 
among  such  imuiigruuts  since  such  lauding  and  inspection. 

It  is  the  iutciition  of  the  act  ol"  I'Vhiiiury  15,  1893,  under 
whicli  these  regultitious  were  fnimed,  to  ]iave  them  act  iiiii- 
formly  and  without  discrimination  against  any  pUice,  and  at  the 
same  time  to  not  interfere  with  the  operation  ol'  any  additional 
regulations  imposed  by  State  or  local  authority. 

MANAGEMENT   OF    A    QUARANTINE    STATION. 

Tnspection. — Upon  the  arrival  of  a  vessel  at  a  quarantine 
station,  dnrin<;^  the  active  quarantino  season,  she  .sliould  be 
boarded  witliout  delay,  and  the  Ibllowing  general  routine  fol- 
lowed, with  such  modifications  as  may  be  demanded  by  the 
local  conditions  or  dictated  by  the  experience  of  the  quarantine 
officer.  In  the  event  of  tlie  arrival  of  several  vessels  at  the 
same  time,  they  shoidd,  as  a  rule,  bo  boarded  as  nearly  as  pos- 
sible in  the  order  of  their  arrival,  the  rule  ol"  '*  first  come,  first 
served "  being  observed ;  though  it  may  be  remarked  that,  in 
the  event  of  the  arrival,  at  nearly  the  same  time,  of  a  vessel 
carrying  passengers  and  one  carrying  cargo  only,  there  will 
usually  be  little  o|»position  on  the  part  of  ship*masters  if  the 
|iassenger-ship  is  ius|>ected  first.  Arriveti  on  board,  it  is 
well  to  demand  the  immediate  attendance  of  the  master,  not 
only  from  the  fact  that  all  information  must  be  sought  from 
him,  but  to  imjiress  all  concerned  with  the  fact  that  the  author- 
ity of  the  boarding-officer  is,  for  the  time,  absolute.  The  master 
should  then  be  required  to  produce  for  inspection  his  bills  of 
health,  the  ship's  manifest,  and  tiie  crew-  and  passenger-  lists, 
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if  the  shiji  cany  passengers.  'Pliese  slioukl  be  carefully  scru- 
tinized, the  number  of  crew  tmd  i>a.ssenjtjers  being  noted  or 
boviie  in  mind,  and  note  beiiiji;  nuide  of  imy  articles  of  cargo 
tliat  come  within  the  proscription  of  the  vefjulations,  AW 
special  cousiihir  certiticutes  beariojj  on  dmilitful  articles  of  cai^o 
liail  better  be  looked  into  :i,t  this  time,  A  careful  insjiectioii  of 
the  sliip  should  now  follow,  particular  attention  being  paid  to 
tlie  condition  nf  the  living-aiiartmeiits  of  tlie  officers  and  crew, 
as  tJieir  condition  of  cleanliness  or  the  reverse  sometimes  forms 
an  important  index  to  the  cleanliness  of  the  whole  ship.  Tlie 
hatclics  should  be  removed,  and  such  portions  of  the  cargo  as 
come  directly  under  them  be  subjected  to  scrutiny.  If  tlie 
vessel  is  in  ballast,  the  hold  should  be  entered,  cxploivd,  and 
mental  note  madc^  of  the  condition  of  the  ship's  inner  (danking 
or  skin,  whellicr  dry  and  sound  or  rotten  and  damp.  If  |»os- 
.silde,  a  limber  plank  shouhl  be  lill<'d,  and  the  condition  of  the 
bilges  noted.  In  the  com[)itratively  inaccessible  places  fore  and 
aft  there  will  likely  be  Ibimd  de]>osits  of  trash  and  filth,  and 
the  chain-lockers  siiouhl  be  carefully  examined  to  see  whether 
the  cables  liave  liecu  properly  washed  prtor  to  stowing,  as  there 
is  good  reason  to  believe  that  the  liarbor-mud  of  certain  ports, 
notably  Havana,  is  tlangerous.  The  inspection  of  the  ship 
])roper  completed,  the  insj^KJction  of  persons  should  be  cutercHi 
into. 

Every  person  borne  upon  the  ship's  papers  as  passenger  or 
member  of  the  crew  should  in?  j)er,sonally  seen  by  the  boarding- 
officer  or  his  assistant,  and  no  excuse  whatever  should  be  taken 
for  an  absence  from  this  muster.  Take  nothing  for  granted, 
and  compel  tiie  master  to  explain  any  discrepancies  between  the 
lists  and  the  actual  number  presenting  themselves  for  examina- 
tion. The  decision  must  now  be  reached  whether  the  vessel 
goes  free  under  the  regulations  or  is  to  be  detained  in  quaran- 
tine. If  the  former,  the  certificate  of  inspection  is  filled  out, 
and  the  master  notified  that  he  is  at  liberty  to  proceed.  If  the 
latter,  the  vessel  is  directed  to  a  suiUible  anchorage,  and  the 
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yellow  quarantine  flag  is  hoisted  at  tlie  foremast-head.  Quaran- 
tine piocedures  pnipcr  riuAv  he^in,  and  much  depends  ou  the 
nature  of  the  disease  quarantined  aj^tiinst;  the  nature  and  con- 
dition of  tlie  ship,  wlu'ther  li',dit,  in  halhist,  or  loaded.  If  there 
are  passengers  on  board,  these  are  landed,  bathed,  and  assigned 
to  quarters  in  the  barmcks.  The  vessel  is  laid  alongside  of  the 
wharf  and  the  disinfecting  processes  prescribed  by  the  regvda- 
tions  entered  upon. 

The  disinffction  of  iron  and  wooden  vessels,  wldle  depend- 
ing ou  the  same  general  principles,  differs  essentially  in  detail. 
This  is  illustrated  in  the  following  article  on  the  "  Disinfection 
of  Wooden  Vessels,"  by  Surgeon  H.  K,  Carter,  published  iii  the 
"Ainiual  Report  of  the  Miirine-llospita!  Servierr  for  1892":^ 

Some  Points  in  tiik  Disinkkction  op  Wooden  YKS«Er^ 
roll  Ykliaiw  Fevek. 

TliiTf  are  many  lutiiits  oT  tUH'tTuiife  to  a  quarantine  officer  l>etwcen 
wooden  sailing-vessolH  iirnl  stw»tii-sLi[is.  The  IbniRT  liu  l<)ii<;tr  iu  the 
ports  of  clciiraiico ;  the  crews  have  oonitniiiifcatioii  with  the  slioie;  there 
are  more  (lefertern,  ami  fi>iise(|tieiill_v  uioro  men  juc  shipjieil  tit  these 
port8  to  take  their  places.  All  ul'  tiu-st'  things  all'eet  a  vesscrs  sanitary 
standing. 

The  points,  liowevei-,  to  which  it  is  ilesired  to  call  attention  at 
present  are  (I)  the  treatnu'nt  of  ballast  anil  (2)  the  disinfectiou  of  the 
hold,  and  Ijoth  apii'lv  only  to  wooden  suiling-vossds.^ 

• 

TRK.\TMENT   0¥   BAI,L.\HT. 

T[ii.s  Iiallast  is  regarded  ditlerently  by  ditfercnt  boards  of  healtb, 
but  by  all  nH  nt  least  "  SHspicious." 

Florida  regulations  require  the  discharge  of  all  Imllast  from  infecteil 
[vorts  l»efori'  a  vessel  is  allowed  to  enter.  If  the  vessel  is  judged  infected 
the  ballast  alkonrd  must  l>e  removed  nt  the  refuge  station  to  which  she  is 
sent,  and  new  ballast  not  from  an  infected  port  substituted  if  any  is 
needed.     IHsinfcction  of  ballast  is  not  recognized. 

Louisiana*  allows  it  to  be  wet  in  situ  with  bichloride  solution  and 
to  remain  aboard  during  the  fumigation  ;  then  it  is  considered  safe  (1891). 

'  Bavtj  si-lii>iinera  and  Aiiicrlcanliunt  »qiiiii'e-rl|;i;e<l  craft  of  small  bunicii  (brtgnuUnos 
Md  baikcntiiipt  mainly),  practU-uUy  .ill  MUlingveoMoU  frdin  yeUow-fever  p<irU  come  In  IxiUiut. 
■  Th^  rrcoiniikondiklion  for  ■  bnlUut  lighter  in  llie  roport  of  the  I<ouisiaiik  quarantine 
^f|ifMtaBi(  1^1  ahowB  that  thU  method  waa  not  perfe(lly  satlifactorjr  to  him. 
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Snvannnli,  whu^lt  aHorilfes  iiii  epklciuic  tu  ballast,  and  Charleston,  while 
requiring  nil  bnllust  to  be  (lisch<irge<l  at  their  own  quumnliiie  stntions, 
yet  allow  "  <lipputl ''  bulltist  from  vessels  that  have  bi-en  iiifectcU  to  \tt 
there  ili9cliargi<l  nioiig  wiUi  i>:ill:ist  from  iiuii-infected  vessels,  thus  nj^rce- 
ing  to  ita  hsirmlcssness.  A  vessel  of  which  the  ballast  may  be  infected 
is  not  allowed  at  either  of  these  «inaraiitiiie  stations. 

Mobile  and  Missi8sipi>i  ports  allow  "  dipped  "  iMillast  to  entor  |>ort, 
and,  if  nued  be,  to  remain  aboard  or  to  be  discharged  ashore. 

Is  ballast  often  a  source  of  infection  i'  From  Havana,  yes.  From 
Brazilian  ports,  if  of  rock,  no.  It  deiiends  mainly  on  its  material  and 
whence  procured. 

From  Havana,  Cienfucgos,  iiuil  some  other  Cuban  (torts  conies  a 
fairly-good  wliito  stone;  a  soft,  crumbly,  blue  rock,  contsiining  talc  and 
mixed  with  clay  ;  and  what  is  callcil  by  masters  and  in  the  manifest 
"sand,"  but  which  coiituini?  so  much  old  |tliistcr,  broken  tiles,  and  brick* 
that  "  rubbish  "  wouM  seem  a  Vietter  name  for  it. 

Twice  this  last  and  once  (two  crises)  the  blue-stone  Ijallast  is  Inv 
lieved  to  have  been  the  source  of  yellow  fever  in  vessels  at  the  (iulf 
Quarantine  since  18H7. 

Rio,  Santos,  and  the  Hr.iziliaii  ports  south  of  I'aru  send  a  gneiss 
or  granite  rock,  not  lutrd  for  its  kind,  but  far  better  than  the  best  Cuban 
ballast,  and  a  loam  <luc  to  its  decomposition.  'I'his  is  also  ealle<l  "  sand  " 
in  the  manifests,  and  if  dry  may  lie  taken  for  sand  ;  but  it  is  really  a  loam, 
setting  like  cement  when  wetted.  It  is  alkaline.  Few  vessels  for  Oulf 
or  South  Atlantic  [torts  bring  this  "  sand,"  as  it  is  objcctetl  to  by  most 
ijuarantine  ofllcers,  and  the  ma-sters  of  vessels  are  susi)ieious  of  it  them- 
selves, and  when  wet  it  makes  a  very  dirty  ship. 

From  Kio  Ijotli  kinds  conu*  from  high  hills  or  mountains  across  the 
bay  from  the  city,  and  Uie  locality  is  considered  to  Ikj  a  healthy  one,  but 
in  1889  I  was  informtil  that  Ihcrewas  yellow  fever  among  the  qnarrymcn 
as  bad  as  elsewliere. 

Even  with  what  is  called  rfick  ballast  there  is  much  small  «tulf  and 
dust,  especially  under  the  ImU-hes  whore  it  is  taken  in,  This  forms  a 
compact  mass  with  the  larger  stones  nnd<T  the  hiilchcs.  there  T>eing  fre- 
quently one  hundred  to  one  hundred  and  fifty  tons  of  this  close  lnvllast 
in  a  vessel.  The  fuicst  of  it,  however,  is  only  granite  sand,  undecom- 
poscd,  anil  «loes  not  cohere  with  water." 

The  writer  is  cognizant  of  onl}*  tujtt  case  of  yellow  fevor  (KritisJi 
bark  Chippewa,  181M)),  presumably  due  to  nraxilian  ballast, and  this  may 
well  have  been  from  another  source.     Nevertheless,  in  such  rrwk  balla.st 

■  In  IHS,  wtirii  iherK  waa  a  vrry  biul  (>|iMrntlc  In  Ida,  the  rook  iHilliut  froiu  thai  pcirt  wan 
nasrf/Kli  amaJI  Rtnff.  Tlie  p'^cnuiiipiit  wa>  ui^lne  UviKe  rork  on  >uiu<i  |iubhc  worka,  anil  Um 
tmill*  took  for  iaollaat  wliat  wiw  left  on  tbe  ngblor*. 
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at  tbe  Gulf  Quanintinu  biivi;  hoeti  foutul  lotU-ii  Imanls,  article!.  ofL-Iittluiitr, 
and  (once)  ficciitl  iiuiUer,  al!  ttt  such  tx  depth  in  t\n'  bailaKt  thtil  t\ivy  must. 
have  come  aboiinl  at  the  iioit  uf  dejjarttire  (Ilio,  in  tliese  instances). 

Ballast  from  Colon  is,  for  rock  l»al!ast,  the  worst  possible,  and,  if 
infected,  tbe  beet  litted  to  preserve  infection.  It  is  a  friable,  porous 
stone  (coral  ?),  filled  with  sliuiy  mud,  a  fresh  fracture  staining  water. 
Many  cases  of  m.ilarial  (Chngres)  fever  were  seen,  certainly  due  to  work- 
ing in  this  ballast,  but  no  yellow  fever  has  been  ascj  ibcd  to  it  the  part 
four  3-ears.  Prolmbly  little  has  licen  at  Colon  diirin*;  this  time.  Cases 
of  yellow  fever  were  ascrilied  to  ballast  from  Vera  Cruz  at  the  Gulf 
Quarantine  (French  ship  £mii  Ponlel,  1891). 

Regarding  ballast  from  infected  ports,  then,  as  "susiMcious"  or 
"  probably  infected,"  it  may  be  either  {a)  discharged  or  {h)  disinfected. 
When  possible,  the  former  method  is,  of  conree,  preferable  on  the  ground 
of  economy,  the  ballast  l>eing  discharged  by  lighter  or  otherwise  in  about 
eight  feet  of  water.  Unfortunately,  most  8(|uare-rigged  sailing-vessels 
require  ballast  for  their  own  safety,  especially  when  going  from  outlying 
refuge  stations  to  their  loading  ports;  and  while  Imllast-logs  may  be  sul>- 
etituted  in  certain  cases,  yet  in  many  others,  the  majority,  they  are  innp- 
jilieable.  It  is,  therefore,  in  general,  impossible  to  leave  such  a  vessel 
empty  of  all  ballast  at  a  refuge  station.  Enough  close-grained,  picke<l 
rock  (no  small  stiifTor  trash  being  allowed)  to  trim  the  vessel  and  render 
her  safe  may  be  disinfected  and  retained  aboartl.  This  disinfection  is 
accomplished  by  dipping  each  piece  in  a  solution  (acid)  of  HgCl,,  1  to 
800  or  1000,  as  it  is  trimmed  in  the  vessel's  hold.  The  rock  is  immersed 
completely  in  the  solution,  and  stays  wet  with  it  some  time,  besides 
Ijeing  continually  wetted  by  the  solution  running  down  from  those  piled 
ou  it.  Although  some  boards  of  health  will  not  allow  any  ballast  fiom 
art  infected  [lort  or  vessel  to  enter  their  jurisdiction,  yet  it  is  lieHeVt-d 
that  this  dippcil  stone,  hanl  and  clean,  is  safe.  Certainly,  if  washing  a 
wooden,  more  or  less  s|)lintered  keelson  with  bichloride  solution  renders 
it  safe  to  enter  jiort  with  the  vessel,  the  immersion  of  a  granite  rock  in 
the  same  solution  should  give  it,  the  rock,  the  same  immunity.  Indee<l, 
the  risk  of  conveying  infection  by  picked  rock,  even  without  the  disinfec- 
tion,  must  be  exceedingly  small. 

This  is  not  the  slow  process  it  may  seem,  but  is  obviously  slower 
than  wetting  the  luillast  with  a  hose  as  it  lies,  and  a  number  of  experi- 
ments were  made  at  the  Gulf  Quanintine  by  wetting  rock  ballast  with 
bichloride  solution,  opening  the  pile  and  testing  individual  stones  for 
mercury.  The  solution  was  served  through  a  l|-iiich  hose  by  a  strong 
steam-pump  under  full  pressure,  and  observations  were  made  alward  the 
ships   Sardinian,  Chrysolite,   Prince  lifijent,  and    Curlew,  and    liarks 
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President,  Mabine,  and  otbers.  In  every  case  stones  were  found  Boiue 
part  of  wliiili  gave  no  reaction  for  mercury.  As  a  rule,  the  ]>arts  in  con- 
tact with  other  stones  U»<1  been  wet,  while  the  parts  not  so  in  contact 
quite  frequently  did  not  show  the  reaction. 

A  consequence  of  this  is  that  where  liallast  is  first  fumigated  and 
then  wet  down  with  bichloride  solution  tljcic  is  some  prolmbility  of  the 
SO,  reaching  the  parts  of  the  stones  not  wet  by  the  bichloride.  This  is 
less  apt  to  take  place  if  the  fumigation  follow  the  wetting  down. 

It  seemed  as  if  the  liciuid  followed  certain  paths  in  passing  throu|^b 
the  biillast,  and  after  a  certain  amount  of  solution  had  been  usetl  no  pro- 
portionate increase  of  wetting  was  observed  by  increasing  the  use  of  the 
solution.  lu  these  ex|>crimi'nts  the  solution  was  used  considerably  in 
excess  of  what  is  usually  used  in  wetting  (kivvii  l«illast. 

Letters  from  mastersi  of  vessels  which  hiul  had  their  ballast  so 
treated  elsewhere  slate  that  the  ballast  (rock  and  line  stiilf)  was,  after  the 
process,  in  good  condition  for  handling  except  near  the  surface  and  next 
the  keelson  ;  tiiat  no  sand  was  carried  into  the  bilge,  and  that  "  most  of 
the  tine  stuff  was  as  nice  and  dry  as  if  the  ballast  had  not  been  wet  down." 
The  same  statements  have  been  made  verbally  by  several  masters  of 
vessels. 

It  seems  doubtful,  then,  if  it  be  possible  to  certainly  wet  all  of  a 
vessers  rock  Imllast  in  silti  by  an  amount  of  water  short  of  submerging 
it,  and  that,  if  the  ballast  be  infected,  this  method  is  less  sure  than  that 
of  dipping. 

Also,  if  ballast  be  thoroughly  wetted,  it  is  obvious  that  much  sand 
must  pass  through  the  ceiling,  stopping  the  limbers,  fouling  the  pum[>s, 
and  doing  a  certain  amount  of  damage  to  the  vessel,  and  requiring  con- 
siderable work  of  the  crew  to  correct  it. 

Where  this  method  was  trieil  with  sand  it  8eeme<l  to  wet  all  of  it ;  at 
least  every  piece  selected  in  the  two  vessels  experimented  on  yichled  the 
mercurial  reaction.  The  sand  was  leveled  so  as  to  be  as  thin  as  possible, 
ditches  dug  across  the  hold,  .and  then  lilled  with  the  iiolution.  After  this 
soaked  in,  the  ridges  were  turned  into  the  ditches  and  the  place  whrre 
the  ridges  had  Iteen  ditclie<l,  and  these  filled  with  stdtition  of  bichloride. 
To  wet  the  sand  thoroughly  required  from  one-twentieth  to  uue-twrltlh 
of  its  weight  of  water. 

Colon  stone  is  probabi}'  not  disinfected  by  immersion  in  the  solu- 
tion of  bichloride  unless  the  time  of  immersion  l«e  (.-nnsiderably  prolonged 
— hours  or  days  ;  nor  was  it  ever  judged  safe  to  attempt  to  disinfect  the 
rubbish  Imllast  from  Havana. 

Of  course,  the  balln><t  is  to  \)v  disinfected  as  far  as  possible  in  tntm 
before  discharging  any,  when  it  its  bulicvod  that  moving  it  will  endanger 
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the  workers.  But  wet  ballast  is  exceediDgly  disagreeable  to  handle  and 
is  injurious  to  tliu  veHsel,  and,  indeed,  all  work  about  a  presumably 
infected  vessel  should  be  done  by  the  acclimated  quarantine  crew. 


DISINSECTION    OF    HOLD. 

In  1888,  1889,  and  1890  a  series  of  rough  experiments  were  made 
at  the  Ouir  Quamntme  to  <l«t«rmine  the  penetrating  power  of  SOj  in  suf- 
ficient amount  to  destroy  animal  life — ants  and  cockroaciies.  These  were 
made  in  the  holds  of  vessels  undergoing  disinfection,  so  as  to  be  under 
the  same  comlitions  as  those  in  whicli  the  gas  was  used  in  practice. 
These  cannot  be  given  in  detail  here,  but  they  showed  that  a  film  of 
water  (sea-water)  from  three  to  five  inches  thiuk  presented  such  a  barrier 
to  the  passage  of  tlic  gas  tiuit  in  foilj'-eight  hours  it  would  not  destroy 
insect  life  beyond  it;  that  clothes  soaked  in  sea-water  thick  enough  to 
stay  wet  were  equally  inipenetrubte,  while  the  same  clothes  dry  allowed 
insects  to  be  kiUed  within  them;  that  rotten  piue-wuod,  if  reasonably 
dry,  was  penetrated  four  inches  with  the  grain  and  less  than  two  inches 
across  the  grain;  that  this  same  wood  soakcnl  iu  sea-water  was  impervious 
for  even  one  inch  with  the  grain. 

Dr.  Kinyoiin  iivfnrms  me  that  a  10-per-cent.  atmospliere  of  SO,  (10- 
jjer-cent.  volume)  will  destroy  certain  micro-organisms  through  six  inches 
of  rotten  wood  containing  16  per  cent-  of  moisture, — I  presume,  with  the 
grain. 

Now,  in  the  hold  of  a  vessel  rotten  wood  is  most  apt  to  be  found,  if 
anywhere,  in  the  timbers  in  the  ill-ventilated  spaces  between  the  ekiii  and 
ceiling,  at  the  ends  of  the  deck  beams,  at  the  water-line  near  the  stern, 
but  in  every  case  between  the  skin  and  ceiling.  In  spite  of  air-strukes 
and  ventilators,  the  communication  between  these  spaces  and  the  open 
hold  is  very  meagre,  and  is  rendered  still  more  so  by  the  "  stop  waters  " 
in  all  American  vessels, — pieces  fitted  iu  between  the  timbers  to  keep  the 
bilge-water  fjom  splashing  up  oa  the  cargo  when  the  vessel  lays  over  in 
sailing,  Obviousl3',  tlien,  if  the  hold  of  a  vessel  be  infecte<i  the  infection 
is  moflt  probably  in  the  rotten  wood,  a  favorite  nidus  in  ill-ventilated 
spaces,  and  it  is  ditlieult  to  reach. 

It  has  been  the  habit  to  ase  a  large  amount  of  bichloride  solution 
and  to  Ie:ive  it  in  the  vessel  until  she  leaves  quarantine,  so  as  to  splash 
aliout  as  she  rolls  and  sosik  into  her  wood  as  thoroughly  as  possible. 
Nevertheless,  it  is  obvious  that  no  liquid  can  be  dependcil  on  to  reach 
and  saturate  all  parts  of  the  woodwork  under  the  ceiling.  A  gaseous 
disinfectant  is  necessary  if  there  be  infection  in  those  places,  and  the 
problem  is  to  make  it  ellicient.  After  o]>ening  every  air-strake, — they 
are  generally  closed  by  battens  on  arrival  in  quarantine, — the  main 
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ilependence  for  reaching  these  spaces  must  be  by  the  cracks  between  the 
planks  in  the  ceilinjj.  Now,  if  the  vessel  he  furaigated  iiiiniediatcly  after 
she  is  washed  down  with  bichloride  solution,  and  the  washing  is  done  ae 
it  should  be,  all  of  these  cracks  and  all  of  the  small  interstices,  where 
beams,  etc.,  come  together,  are  filled  by  films  of  this  solution,  through 
which  this  gas  cannot  pu^s,  or  passes  with  difllculty,  and  the  places 
which  most  need  disinfection  cannot  get  it. 

This  to  me  seems  a  more  serious  objection  to  using  the  bichloride 
solution  before  fumigating,  in  wooden  vessels,  than  the  fact  that  UgCI, 
is  partially  converted  into  HgjCla  by  the  SUj,  although  this  certainly 
occurs  io  pans  holding  bichloride  in  solution  exi>08ed  iu  the  hold  of  a 
vessel  undergoing  fumigation. 

Also,  to  enable  the  gas  to  diffuse  itself  through  the  cracks  into 
these  spaces  in  stUlicieiit  projiortion  to  Ije  efficient  as  a  disinfectant,  it  is 
necessary  to  have  it  in  the  hold  a  considerable  time.  At  the  Oulf  Quar- 
antine the  hold  was  closed  for  forty-eight  hours,  and  occasionally  seventy- 
two  hours.  This  was  done  to  allow  for  this  ditl'iision,  and  not  because  it 
was  believed  that  so  long  a  contact  of  the  gas  with  any  infecting  organ- 
isms was  desirable. 

It  seems  right  to  state  here  that  infection  of  the  hold  of  a  vessel, 
not  meaning  the  balla-st,  is  not  common  in  vessels  which  have  the  houses 
on  deck,  and  the  contents  of  the  hold,  the  ballast,  is  less  commonly 
infected  than  the  dunnage  of  the  forecastle  and  cabin. 

To  determine  what  part  of  a  vessel  is  infected,  beyond  a  mere  prob- 
ability, is  not  usually  possible  -,  indeed,  to  determine  if  a  vessel  be  "prob- 
ably infectt^l "  is  at  times  far  from  easy. 

Otiicially  this  is  deterniine<l  by  the  regulations  of  the  quarantine 
sUition  or  ixjrt  of  entry,  but  a  vessel  may  be  oHicially  judged  infc<^tcd 
and  (rightly)  submitted  to  disinfection  when,  in  iK)inl  of  fact,  the  prolv 
ability  of  her  being  infecteil  is  slight;  and  (for  Middle  Atlantic  |>ort9) 
the  converse  may  occur.  The  fact  of  a  vessel  having  had  yellow  fever 
aboard,  especially  if  only  at  the  port  of  clcai-ancc  and  not  en  route,  may 
not  be  sufficient  to  class  her  as  "  probai>ly  infected."  The  circum.stances 
of  the  attacks  may  be  such  as  to  show  that  they  were  contracted  ashore, 
and  tbat  the  sick  men  did  not  contaminate  the  vessel ;  or  there  may  be 
evidence  to  show  that,  although  there  was  a  source  of  infection  aboard 
the  vessel,  it  is  no  longer  existing. 

For  an  instancic  of  the  first,  among  many  instances,  the  American 
ship  Fawne  had  six  cases  of  yellow  fever  developing  aboard  her  while  at 
Rio  in  1891,  but  in  every  case  it  develojied  in  seameiv  who,  the  log 
showed,  had  returned  from  shore  less  than  thirty-six  hours  Itefore,  ami 
there  had  been  no  development  of  fever  among  a  considerable  number, 
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twelve  or  fourteen,  of  unacclimiited  seauieu  living  in  ttie  same  forecastle 
ttn<l  working  over  every  i)art  of  the  ship  for  about  fifty  days  since  the 
last  case  aboard.  From  this  vessel  the  sick  were  sent  to  hoapiUil  the 
first  dftj-  of  their  sickness,  witli  all  of  their  loost!  dunniigi'  with  them. 
No  supplies  taken  aboard,  no  men  shipped,  and  only  the  master  went 
ashore  after  the  fever  developed.  This  vessel  was  probably  not  infected 
at  any  time. 

As  an  illustration  of  the  second,  far  less  common  th.an  the  first, 
the  British  ship  Prince  Frederick  was  infected  at  Kio  in  1889.  A 
number  of  cases — thirteen,  I  think — developed  aboard  her  under  con- 
ditions which  showed  that  Ihcy  wore  contrMcted  aboard, — i.e.,  in  men 
who  had  had  no  recent  couiniunication  ashore,  and  one  case  en  rmUe. 
She  came  up  short-handed  to  Barbados,  having  en  route  destroyed  some 
dunnage — that  of  the  dead — and  airwl  all  uf  the  rcHt,  kccpiufi  it  on  lines 
ir^  the  sun  aU  of  every  day  when  possible ;  cleaned  and  ventilated  the 
houses  above  decks,  and  ventilated  the  bold.  The  weather  the  whole 
time  was  bright,  with  light  winds.  At  ISarbados  the  crew  was  strength- 
ened b}'  shipping  new  men,  among  them  seven  English  lads,  fresh  young 
fellows  from  16  to  21  years  old,  who  had  never  been  south  before, — the 
most  perfect  timoines  for  yellow  fever, — ^jet  no  case  developed  among 
them,  even  when  the}'  cleaned  sliip. 

This  vessel  undoubtedly  had  a  source  of  infection  aboard,  but  was 
ft'eed  from  it,  probably,  in  consequence  of  the  ventilation  and  other 
measures  adopted. 

If  there  be  dunnage  packed  away  aboard  which  was  infected  when 
packed,  no  time-limit  can  be  relied  on  for  removing  the  infection,  while 
persistent  airing  in  bright  weather  will  probably  do  bo.  Even  washing 
in  cold  water,  as  sailors  do,  seems  to  be  sulHcieiit  to  disinfect  fabrics 
from  j-ellow  fever. 

Several  cases  are  known  where  aired  or  washed  clothing  was 
handletl  willi  impunity  by  anumlwrof  nu:icclimated  persons,  from  which 
yellow  f<;ver  had  bet-n  contracted  by  those  who  unpacked  or  washed  it,  and 
no  case  of  infection  from  well-aired  clothing  has  ever  been  known  to  the 
writer.     Moisture  seems  necessary  for  the  infection  to  keep  its  efficiency. 

It  is  not,  of  course,  intended  that  airing,  etc.,  should  ever  be  relied 
on  for  the  disinfection  of  fabrics ;  only  to  show  that  some  vessels  may 
clear  thenvsctves  of  infection  by  this  method  and  ventilation. 


TREATMENT   OF  YELLOW-FEVER  VESSELS. 

It  is  fortunate  that  vessels  from  yellow-fever  ports  rarely 
have  any  considerable  number  of  passengers  on  board,  and  that 
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our  efforts  have  therefore  to  be  directed  only  to  the  cleansing  of 
the  ship,  the  care  of  those  actually  sick  with  the  disease  at  the 
time  of  arrival,  and  the  detention,  under  observation  for  a  period 
of  five  days,  of  those  expo«>d  to  tlie  infection.  The  clcansinjj 
of  the  ship,  whether  of  wood  or  iron,  is  siwcifically  treated  of 
in  tlie  reguhitions ;  the  disinfection  of  the  cargo  presents  few 
diffirulties,  as  the  cargo  is  usually  either  sugar  or  coffee,  gen- 
erally packed  in  bags,  and  admitting  of  thorough  disinfection 
by  the  a[)plicatian  of  sulphur  dioxide  in  the  strength  and  for 
the  time  prescribed  in  tlie  regulations.  Several  years  ago  the 
Louisiana  State  Board  of  Health  issued  a  circular  to  shippers 
recommending  that  all  cargoes  of  sugar  and  coffee  be  stowed 
with  a  shaft  or  tunnel  luuler  each  hatchway,  reaching  from  life 
upper  tiers  of  tlie  cargo  to  the  ivcdsoii  of  the  vessel.  This  shaft 
admits  of  the  entrance  of  the  sulphur-liose,  and  the  gas,  forced 
in  under  pressure,  has  free  access  to  the  envelopes  of  every 
package,  which  it  penetrates  to  the  depth  of  three-quarters  of 
an  inch  or  more,  thus  insuring  tliorough  (hsinfection  of  the  cargo 
without  the  necessity  of  breulang  bulk,  and  at  a  minimum  of 
time  and  expense. 

The  sick  should  be  at  once  carried  to  the  infected  hospital, 
if  their  condition  permit  it,  and  the  remainder  of  the  crew  and 
passengers  inspected  twice  daily  until  the  time  of  danger  is 
passed  and  the  vessel  is  discharged  from  quarantine. 

Vessels  from  yellow-fever  ports  generally  arrive  at  quar- 
antine stations  either  light  or  in  ballast.  The  treatment  of 
these  vessels  is  so  fully  dealt  with  in  the  foregoing  article  of 
Surgeon  Carter  tliat  l\ivther  comment  is  unnecessary. 


TREATMENT   OF   CHOLERA    VESSELS. 

In  the  event  of  the  arrival  of  a  ship  actually  infected  with 
Asiatic  cholera,  or  suspected  of  such  infection,  a  much  more 
difficult  problem  confronts  the  quarantine  officer,  for  the  condi« 
tions  differ  wiilcly  from  those  obtaining  in  the  case  of  the  yellow- 
fever  ship.     In  a  majority  of  cases  the  cholera  ship  carries  a 
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large  number  of  passengers,  a  great  majority  of  whom  belong 
to  the  immigrant  class,  and  the  difficulty  of  handling  tliese  is 
liirgcly  increased  by  the  carelessness  of  their  personal  habits, 
their  ignorance  and  disregard  of  the  first  laws  of  personal 
hygiene,  and  ttie  discomfort,  ciuwdiiig,  and  bad  sanitary  con- 
dition of  their  quarters  on  board  sliip.  Here  many  sources  of 
diiiiger  must  be  looked  into,  and  it  is  almost  certain  that  a 
disregard  of  any  one  of  tlicm  will  be  followed  by  a  terrible 
.retribution  in  the  sliape  of  now  outbreaks  of  tlie  disease. 

The  first  thing  to  be  done  in  the  treatment  of  a  cholera- 
infected  ship  is  to  remove  her  human  freight,  and  this  should 
be  done  as  rapidly  as  is  consistent  witli  safety.  The  occupants 
of*the  compartment  of  tlie  ship  in  wliich  cholera  has  appeared 
should  recei\t'  our  first  and  most  careful  attention.  They  must 
be  landed  at  once,  bathed  with  all  possible  precaution  and 
thciiougliness,  furnished  with  clean,  sterile  clothing,  and  isolated- 
ill  the  barracks  and  regarded  as  especially  dangerous.  Those 
actually  sick  with  the  disease  should  be  at  once  carried  to  the 
contagious  hospital,  and  those  sick  with  any  complaint  whatever 
isolated  in  the  suspect  hospital  pending  the  determination  of  the 
actual  nature  of  their  disease. 

The  foregoing  applies  particularly  to  the  steerage  passen- 
gers. The  question  of  the  treatment  of  the  cabin  and  saloon 
]>asscngers  is  one  that  will  call  for  all  the  tact  and  ingenuity  of 
tlie  quarantine  officer,  and  even  tlien  he  will  bo  liable  to  savage 
criticism  and  censure  tluougli  tlie  friends  of  the  cabin  passen- 
gers detained.  It  must  be  remembered  that  these  passengers 
arc  luxuriously  lodged  and  catered  for  with  every  delicate  atten- 
tion that  ingenuity  and  long  experience,  sharpened  by  active 
competition,  can  suggest.  On  board  ship  they  are  most  care- 
fully giiiuded  from  intrusion  on  the  part  of  tlie  steerage  passen- 
gers, ami,  in  fact,  are  as  nearly  on  a  separate  sliip  as  possible. 
Is  it  always  ncces.sary  to  subject  these  people  to  the  inconveni- 
ences and  possible  hardships  that  arc  inseparable  from  a  deten- 
tion in  quarantine  barracks?     The  answer  is  that  each  case 
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must  be  decided  on  its  individual  merits,  and  much  will  depend 
on  tlie  extent  to  which  the  sliip  seems  infected,  the  seeming 
source  of  tlie  infection,  and  the  facilities  wliich  exist  on  board 
sliip  for  nniintaining  a  sharp  line  of  deraarkation  between  the 
steerage  and  saloon. 

If,  on  investigation,  it  seem  that  the  choleraic  outbreak  is 
due  to  infected  food  smuggled  on  board  by  tlie  emigrants,  to 
infection  probably  brought  aboard  in  the  hand-baggage  of  the 
same  class  of  passengei'S ;  if,  in  tine,  it  would  seem  to  be  due 
to  conditions  limited  to  the  steemge,  it  m'ujJit  seem  to  be  the 
part  of  wisdom  to  leave  the  cabin  [Misscngers  in  their  luxurious 
quiirters  while  the  processes  of  disinfection  and  detention  were 
in  progress.  If,  on  the  contrary,  \.\w  infection  seem  to  be  due 
to  a  i}olhitcd  slii|)'s  water-supply;  if  there  have  been  any  cases 
of  diarrhceal  disease  among  the  cabin  passengers;  if  the  infec- 
tion seem  to  be  distributed  equally  to  the  steerage  and  to  the 
saloon,  then  all  must  be  landed  iiHke,  and  undergo  barrack 
detention,  at  least,  luitil  the  disiulection  of  the  ship  is  thoroughly 
complete. 

The  barracks  for  the  cabin  passengers  must,  of  course,  be 
of  a  different  character  from  those  i)rovided  for  the  steerage. 
They  must  be  subdivided  into  small  rooms,  and,  instead  of 
bunks,  must  be  furnished  with  comfortable  cot-s,  bedding,  and 
simple,  but  neat  iiiul  offit;ient,  toilet  facilities.  A  sepamte 
kitchen  and  tiible  must  be  provided  ibr  tliis  class  of  passengers, 
and  till-  whole  situation  may  l)e  summed  up  by  saying  that  the 
relative  difference  on  shipboard  should  be  preserved  on  shore 
during  the  detention  in  quamiitiue. 


SPECIAL    MEASURES   AGAINST   CnOLEBA. 

Other  features  of  quarantine  administration  are  well  ex- 
pressed in  the  following  extract  from  the  editorial  jwges  of  tlie 
Philadelphia  Mf-iluuil  Nf^iv»  of  October  15,  1887,  showing  the 
measures  necessary  to  extinguish  an  incipient  epidemic  of  cholera 
and  to  prevent  its  spicml.     Suili  nicasinrs  Hrc  as  follow: — 
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(a)  Speedy  recognition  and  isolation  of  the  sick;  their  proper 
treatment;  absolute  ami  rapid  destnictiou  of  the  infectious  agent  of  the 
disease,  not  only  in  the  dejecta  and  vomit,  but  also  in  clothing,  bedding, 
and  in  or  upon  whatever  else  it  liiids  a  re8tiug-i)Iace. 

{b)  The  couvaleseeuts  should  remain  isolated  from  the  healthy  as 
lonj;  as  their  stools  [jossibly  conlain  tinj-  of  tlic  infeeting  agent;  before 
mingling  again  with  the  well  they  should  be  immersed  in  a  disinfecting 
bath,  and  afterward  be  clothed  from  the  skin  outward  with  perfeetly- 
cleun  vestments,  which  cannot  possibly  contain  any  of  the  infectious 
material. 

{(■)  The  dc.'id  should  be  well  wrapped  in  cloth  tlioroughlj^  saturated 
in  a  boliitiou  of  corrosive  sublimate  (1  to  50U),  and,  without  delay, 
cortege,  or  lengthy  ceremonial,  buried  near  the  place  of  death  in  a  deep 
grave,  remote  as  possible  from  water  which  may,  under  any  circum- 
stances, l>c  used  for  driidiing,  washing,  culinary,  or  other  domestic  pur 
poses.  (Cretnation,  of  course,  is  by  fnr  the  safest  way  of  disposing  of 
cholera  cadavers.) 

(d)  Those  handling  the  sick  or  the  dead  should  be  careful  to  dis- 
infect their  hands  and  soiled  clothing  at  once,  and  especially  befoj"«  toiicb- 
ing  articles  of  fowl,  drinking,  or  cuiinury  vessels. 

(e)  In  the  case  of  maritime  quarantine,  the  well  should  be  disem- 
barked and  placed  under  observation  in  quarters  sjiacious  enough  to 
avoid  crowding,  and  so  well  appointed  and  furnished  that  none  will  sull'er 
real  hardships. 

{  /')  Once  h.iving  reached  the  station,  those  under  observation 
should  be  se]iaratcd  in  grou|»s  of  not  more  than  twelve  to  twenty-four, 
and  the  various  groups  should,  under  no  pretext,  intermingle.  The  quar- 
ters for  each  group  should  atVord  statintiary  lavatories  ami  water-closets 
in  |)erfect  working  coiidiliou,  adct|uate  to  the  needs  of  the  individuals 
constituting  the  group,  and  sn)>j)tied  with  jiroper  means  of  di-tiiifection. 
There  should  be  a  be<l  raised  above  the  floor,  proper  coverings,  and  a 
chair  for  each  mt'tnber  of  the  group,  each  person  being  required  to  use 
only  his  own  bed.  Tiicre  should  he  a  common  table  of  suQIcient  size  to 
seat  around  it  all  the  miMuIicrs  of  the  group,  who  should  be  served  their 
meals  from  a  central  kitchen,  and  with  table-furniture  belonging  to  the 
station  ami  cleaned  by  the  common  kitchen  scullions. 

(g)  Drinking-water,  free  from  i>ossibIe  contamination  and  of  the  best 
quality,  should  be  distributed  in  the  quarters  of  each  group  as  it  is 
needed,  and  in  such  a  nuiiiner  that  it  is  received  in  drinking-cnps  only. 
There  should  Ik*  no  water-buckets  or  other  large  vessels  in  which  liaud- 
kerchiefs,  small  vestments,  children's  diapers,  etc.,  can  be  washed  by  the 
members  of  any  group. 
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(h)  Immediately  after  being  separateil  into  groups  in  their  respect- 
ive quarters,  every  person  nnder  observation  should  be  obliged  to  strip 
and  get  into  a  bath  (a  disinfecting  one  is  prefembie),  and  afttTward  he 
clotlied  witii  fresh,  ciemi  vestments  from  the  sliin  outward.  Every  article 
of  clothing  previously  worn  tshould  be  taken  away  and  properly  disin- 
fected. 

(i)  Then  all  of  the  personal  eflects  should  he  at  once  removed  to  a 
separate  building,  washed  (if  possible),  svnd  thoroughly  disinfected,  or, 
if  necessary,  destroyeil.  After  disinfection  they  should  be  temporarily 
returned  to  the  members  of  groups,  when  occasion  requires  a  further 
change  of  clothing. 

(fc)  Under  no  circumstances  whatever  should  washing  of  clothing 
by  tho^e  under  observation  be  permitted.  All  used  cloLiiing  shoiiM  lie 
first  thornnghly  disinfeotcd  (by  boiling,  when  possible),  and  then  should 
be  ole:ui.si>d,  the  disiufectinn  nin)  wnshing  hcing  dono  by  a  sufHci»»utly 
trained  and  absolutely  reliable  corjis  i>f  uniploy^s  supplied  with  adequate 
appliances. 

(/)  All  those  nnder  observation  should  be  mustered  in  their  own 
quarters,  and  be  subjected  to  a  close  medical  inspection,  xishUf,  on  Uieir 
feet,  at  least  twice  every  day,  in  order  to  discover  and  isolate,  as  soon 
as  possible,  new  cases  which  may  develop;  and,  of  course,  the  clothing 
and  bedding  of  tiiese  new  cases  should  be  treated  without  delay  in  the 
manner  already  mentioned.  In  the  mean  time,  a  watch  should  be  set 
over  the  water-closets  for  the  purpose  of  discovering  cases  of  diarrrhum, 
and,  when  discovered,  such  cascH  .•should  be  temporarily  separated  from 
the  rest  They  should  receive  judicious  medical  attention  at  once,  and 
precautions  should  be  taken  as  if  they  were  undoubted  but  mild  cases  of 
cholera. 

(fli)  The  quarters  should  l>c  kept  thoroughly  clean,  and  every  sur- 
face upon  which  infectious  nuiterial  conld  jtossibiy  be  depositc<I,  incluti*' 
ing  the  floors,  should  be  wasbefl  with  a  strong  disinfectant  twice  daily, 
and  oftener  when  necessary.  Ev.neii.itions  from  the  lx>wels  should  l>e 
passed  into  a  stroTig  disinfoct^vnt ;  the  hopjwr  of  the  closet  should 
be  then  flushe<l  and  tiually  drenched  with  a  quantity  of  the  same  disin- 
fectant. 

(;))  For  the  pr»>per  attention  to  the  sick,  there  should  be  two  or 
more  competent  and  experienced  physicians,  assisted  by  a  suttlcient 
corps  of  intelligent  and  efHcient  nurses,  with  hours  of  duty  bo  arranged 
that  a  physician,  with  a  siifllcient  number  of  nurses,  shall  be  in  constant 
attendance  in  the  wards  of  the  ho9])ital. 

(o)  For  the  prompt  recognition  and  separation  of  new  cases,  their 
temporary  medical  attention,  the  proper  treatment  of  discovered  cases 
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[of  tliarrhoea  or  cboleriue  and  of  other  inalatliea,  ami  the  immedinte  cor- 

Jiection  of  every  insanitary  practice  or  couditioii  by  constant,  vigilant, 
and  intelligent  s(ii)ervi8ion,  there  should  be  fit  least  two  or  more  couipe- 
tent  ami  expcrient'ed  pliynicians,  with  hours  of  s»urvice  so  iirriinyt'd  tljnt 

[■R  physician  is  on  duty  night  and  day  among  those  under  observation ; 
and  he  should  have,  siibjeet  to  his  orders  at  any  and  every  moment,  a 
euillcient.  and  ellicient  corps  of  nurses  and  laborers  to  carry  out  properly 
md  promptly-  his  directions. 

(/»)  In  Older  to  prevent  the  intermiugling  of  the  various  groups,  to 

[enforce  obedience  and  order,  and  to  make  it  absolntely  inifiossiMe  for  tlie 
quarantined  and  their  perwon-d  eU'ects  to  have  any  comtnunication  ivith 
tiie  exterior,  a  well-orgauized  and  sulliciuutly  larjije  police  corps  should 

[patrol  the  boitlers  of  the  stations  and  the  buildings  day  and  night. 

(7)  Any  group  among  wlioni  there  have  developed  no  new  cases  of 

tcholera  or  of  choleraic  dial  rhu>a,  during  the  preceding  eight  or  ten  days, 

[may  be  regarded  as  harmless,  and  allowed  to  leave  qunnintine  after  each 
one  is  finally  immersed  in  n  disinfecting  bath  and  re-clothed  with  clean 
garnients  fium  the  skin  outward,  the  garments  removed  being  destroyed 

tor  thoroughly  disinfected  and  cleansed,  as  already  indicated. 

As  yet  no  reference  has  Wen  made  to  the  crew,  ship,  and  cargo. 
What  has  been  said  of  the  treatment  of  those  under  observation  applies 

rto  every  one  of  the  sln[)s  inhabitants.  The  observation,  isolation,  and 
cleansing  of  the  crew  and  their  effects  could  safely  be  performed  aboard 
ship  if  necessary.  The  ship  should  l>e  thoroughly  cleanscnl  and  disin- 
fected, particular  attention  being  given  to  the  quarters  of  the  cmigitints 
anil  crew. 

The  following  general  rcgiilutions  wore  promulgated  for 
I  the  government  of  Ciiraps  and  barracks  for  the  detention  of 
[cholera  suspects  during  the  summer  of  1892: — 


KEGTJLATIONS   FOR   CHOLERA   CAMP. 

(Prepsred  In  the  Marbie-Hrwpttal  Burean.) 

The  surgeon  in  command  of  the  quarantine  camp  to  have 
Fahsolnte  authority  over  tlie  police  and  sanitary  regulations  of 
tlic  camp,  and  to  see  that  they  are  oheyed. 

C'amj)   to   be   divided   into   two  divisions, — detention  and 
[hospital.     Former  for  housing  of  suspected  cases  and  well  per- 
Bous  from  infected  localities  and  the  latter  for  treatment  of  sick. 
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DETENTION   CAMP. 

1.  Persons  destined  for  tliis  camp  to  be  assigned  to  specific 
quartpvs  in  tents.  First  to  be  subjected  to  disinfecting  batli, 
and  clotbed  afterward  witli  fresh  vestments.  Not  to  leave  tliis 
camp  except  by  permission  or  order  of  surgeon  in  command. 

2.  Persons  in  detention  camp  to  be  inspected  twice  daily 
or  ollener  by  medical  officer  or  assistant,  while  standing,  to 
ascertain  any  new  cases  which  may  develop. 

3.  New  cases  of  cholera  in  detention  ramp  to  be  immedi- 
ately transferred  to  hospital  camp  for  treatment,  and  all  their 
effects  disinfected,  as  well  as  the  tent  in  which  they  may 
occur. 

4.  Guards  to  patrol  detention  ramp  night  and  day,  to  pre- 
vent intcrconrse  between  the  two  divisions  of  the  camp. 

5.  Water-supply  for  entire  camp  to  Ite  boiled  for  drinking. 
To  be  dealt  out  to  each  person  in  cups  or  glasses  for  potable 
purposes.  May  be  acidulated  with  diluted  hydrochloric  acid 
under  supervision  of  a  medical  officer. 

6.  If  tlicre  be  room,  tlie  detention  camp  to  be  segregated 
into  divisions  of  not  more  than  twenty  persons.  No  intercom- 
munication slionld  be  permitted  between  the  groups. 

7.  All  clothing  removeil  from  persons  entering  detention 
camp  to  be  subjected  to  steam  heat  (unmixed  with  air),  not  less 
than  100°  C.  (212°  F.),  for  one-half  hour,  or  boiling  for  one 
hour.  Leather  and  rubber  goods  to  be  immei-sed  in  3-per-cent. 
carbolic-acid  solution  until  tlioroughly  saturated. 

8.  The  washing  of  clothing  not  to  be  permitted  by  the 
detained  |}ersons  luider  any  pretext.  After  above  disinfection, 
all  laiuidry-work  to  be  then  done  by  the  force  of  employes. 
The  clothing  of  detained  suspects  should  be  kept  in  separate 
building  after  disinfection,  and  re-issued  as  requirotl  for 
change. 

9.  Cleanliness  and  disinfection  of  quarters  and  person  to 
be  enjoined  and  enforced  daily.  Disinfectants  to  be  used  where 
there  is  any  possibility  of  infection. 
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10.  At  the  expiration  of  five  days,  if  no  case  of  cholera 
or  choleraic  diarrhani.  has  developed  in  a  given  group  segre- 
gated as  above,  those  composing  the  group  may  be  discharged, 
alter  a  final  disinfection  of  person  and  clothing. 

11.  All  water-closets,  urinals,  privies,  or  troughs  should  be 
provided  with  latrines  similar  to  those  of  the  cholera  camp, 
and  means  should  be  provided  for  their  thorough  disintectiou 
before  their  contents  are  discharged  into  pits  of  unslacked 
hme. 

12.  Food  issued  shall  be  simple,  thorouglily  cooked,  and 
served  at  stated  hours.     No  fruit  permitted. 

HOSPITAL   CAMP. 

1.  Day  sick-calls  at  8  a.m.  and  4  p.m.  ;  oftener,  if  necessary. 
Night  call,  12  p.m.,  by  night  physician;  ofteuer,  if  circum- 
stances require. 

2.  There  shall  be  one  nurse  for  every  hospital  tent,  who 
shall  be  on  duty  in  six-hour  watches. 

Night  nurses  according  to  circumstances.  Female  nurses 
for  cases  occurring  in  tliat  sex. 

Nurses  should  be  instructed  in  the  necessity  of  personal 
hygiene  and  the  sources  of  infection. 

3.  Vomited  matter  and  stools  to  be  received  into  earthen 
vessels,  and  at  once  disinfected  with  3-i>cr-cent.  solution  of  car- 
bolic acid  or  1  to  500  HgCl^  combined  with  2  iiarts  of  HCl  to 
eacli  part  of  IlgCl, ;  then  thrown  into  a  pit  of  unslacked  lime, 
or  discharged  into  the  sea. 

4.  All  soiled  linen  or  clothing  that  cannot  be  disinfected  to 
be  immediately  destroyed  by  btirning. 

6.  When  death  occurs,  body  to  be  immediately  buried, 
swathed  in  sheets  saturated  with  1  to  500  IlgClj.  Place  of 
interment  to  be  selected  to  avoid  contamination  of  water-sujiply. 

6.  No  ]>ersons  having  personal  contact  with  the  sick  or 
dead  shall  leave  the  hospital  carap  without  practicing  disinfec- 
tion, as  specified  above. 
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DANGER   FROM   FLIES   IN   QUARANTINE. 

In  this  article  it  has  been  suggested  that  all  dejecta  and 
vomited  matters  of  choleia  patients  be  received  into  vessels  con- 
taining an  efficient  germicidal  solution ;  and  this  is  not  only  for 
the  reason  that  the  said  (leject;i  and  vomited  matters  may  infect 
any  one  wiio  comes  into  inadvertent  contact  with  them,  but  has 
an  important  bearing  on  the  health  o(  tliose  who  are  resident 
in  the  neighborhood  Ol"  the  quarantine  station.  It  has  been 
abundantly  proved  that  the  ordinary  house-fly  is  capable  ol' con- 
veying in  its  intestinal  tract,  for  a  considerable  length  of  time, 
living  and  active  cholera  spirilla.  Knowing  how  constantly 
flies  deposit  their  ordure  on  articles  of  food,  it  can  easily  be  seen 
how  great  a  menace  to  public  health  woxdd  be  engendered  by 
allowing  stools  containing  the  bacilli  to  remain  without  instant 
disinfection.  The  safer  plan  is,  therefore,  to  not  trust  to  subse- 
quent disinfection,  which  might  be  overlooked  in  the  press  of 
other  matters,  but  to  receive  the  dejecta  into  the  germicidal 
solution  so  that  no  time  will  be  lost  and  no  chances  of  infectioii 
may  remain. 

TnE  National  Quauantine  Service. 

The  national  quanintine  stations,  eleven  in  number,  are 
established  at  points  of  danger  where  either  local  quarantine  is 
defective  or  where,  by  reason  of  peculiar  advantage  in  location, 
protection  is  aft'ordcd  to  several  States  by  one  station.  These 
stations  are  as  follow: — 

Delaware  Ihrakwuter  Quarantine  Station,  Ijcwes,  Del. ; 
Reedy  Island  Quarantine  »Station,  Delaware  River;  Gajje 
Charles  (Quarantine  Station,  Fisherman's  Island,  Va, ;  South 
Atlantic  Quarantine  Station,  IJlackbeard  Island,  Sapelo  Sound, 
Georgia;  Brunswick  Quarantine  Station,  Brunswick,  Gra. ; 
Key  West  Quarantine  Station,  Tortugas  Islands,  Fla. ;  Gulf 
Quarantine  Station,  Ship  Island,  Miss. ;  San  Diego  Quarantine 
Station,  San  Diego,  California ;  San  Francisco  Quarantine  Sta» 
tion.  Angel  Island,  San  Francisco  Bay,  California ;  and  Fort 
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Townsend  Quarautiiic  Station,  Port  Towiisemi,  Washington. 
A  stiition  has  been  authorised  by  Congress  and  will  be  erected 
at  Southport,  N.  C. 

DESCBIiTION   OF   TUE   NATIONAL   QUARANTINE   STATIONS   ON 
DELAWARE  BAY   AND  RIVER. 

It  may  prove  of  interest  to  briefly  describe  a  national 
quarantine  station,  and  no  better  example  can  be  found  than 
the  stations  at  IJchuvare  Breakwater  and  at  Reedy  Island, 
Delaware  Itivcr.  Tliese  stjitions,  while  in  a  measure  sepamtc 
and  distinct,  are  intended  to  work  in  connection  with  each 
other  and  to  afford  complete  protection  against  the  imjjortation 
of  contagious  and  infectious  disease  through  the  medium  of  the 
commeiTo  whicli  seeks  the  port  of  Pliiladelphia  and  tlie  ports 
of  entry  on  DeJai^are  Jky,  and  situated  in  the  States  of  Dela- 
ware, New  Jersey,  and  Pennsylvania.  At  the  station  at 
Delaware  Breakwater,  which  is  situated  at  the  mouth  of  Dela^ 
ware  Bay  and  immediately  upon  the  point  formed  by  Cape 
IIenlo|)en,  is  the  reservation,  forty  acres  in  extent,  and  sur- 
rounded by  a  substantial  picket-fence  ten  feet  in  height. 
Witliiii  this  enclosure  is  located  the  quarantine  plant  proper, 
consisting  of  commodious  hospitals  for  contagious  and  non- 
contagious diseases,  and  barracks  for  tlie  accommodation  of 
one  tliftusaud  sus^rccts,  fitted  with  bunks  and  provided  with 
bodtiiiig  and  a  full  supply  of  clothing  for  both  males  and 
females.  In  connection  with  these  banacks  are  a  large  kitchen, 
fnllv  equipjifd  with  steam  cooking-apparatus  of  the  most  im- 
[Moved  description  and  a  commodious  mess-hall.  There  has 
been  also  provided  a  building  containing  a  boiler  for  o|X?rating 
the  pumps,  a  bath-house,  and  laundry,  which  latter  is  equipped 
with  appliances  for  washing  all  soiled  clothing  and  for  sul»joct- 
ing  them  to  the  boiling  process.  In  this  building  there  is  also 
located  a  steam  disinfecting  chamber  of  the  most  modem  and 
improved  t)'pe,  and  adjoining  this  building  is  a  bath-house 
fitted  with  twenty  shower-  and  two  tub-  baths,  all  provided  with 
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hot  and  cold  water.  An  artesian  well  has  been  sunk,  capable 
ol'  supplying  twenty  thousuud  gallons  of  water  jkt  day,  and 
this  water  is  raised  by  a  powerful  pump  to  elevated  tanks,  and 
from  these  distributed  to  the  barracks,  kitchens,  hospitals, 
laundry,  and  bath-house. 

Latrines  are  provided  and  furnished  with  iron  containers 
holding  a  strong  disinfecting  solution,  and  provision  is  made  for 
emptying  these  containers  into  a  sewer,  which,  in  turn,  empties 
into  a  sewer  common  to  the  batli-house  and  laundry,  which 
discharges  into  the  sea.  The  danger  of  soil  contamination  by 
alvinc  discharges  is  reduced  to  a  minimum,  and  the  water-supply 
likewise  protected.  Outside  of  tlie  fence  is  a  large  brick  house, 
which  furnishes  executive  and  administrative  offices  and  quarter 
for  the  medical  officers  on  duty  at  the  station.  In  front  of  the 
executive  building  is  a  lofty  flag-statf,  which  affords  the  means 
for  communicating  by  signals  with  vessels  in  quarautiuo  and 


arriving  in  the  offing. 


Within  a  few  lumdred  yards  of  the  reservation  is  a  long 
^irou  ]>ier,  which  afibrds  am^de  facilities  for  the  landing  of  pas- 
sngers. 

Situated  fifty-five  miles  above  the  Breakwater,  and  forty- 
five  miles  from  PhJiadelplkia,  is  the  Keetly  Island  Quanin- 
tine  Station,  on  and  near  the  island  of  that  name.  Upon  the 
island  itself  are  situated  the  residence  of  the  medical  officer, 
(puirters  for  employes,  and  a  cottjige  hos[)i1ixl.  A  boat-house  is 
connected  with  the  island  by  a  gangway.  The  quarantine  plant 
projK'r  is  located  on  a  pier  situated  on  the  edge  of  the  channel, 
and  in  thirty  feet  of  water.  The  pier  is  two  hundred  feet  in 
length,  and  presents  a  frontage  of  nearly  four  hundred  feet, 
owing  to  the  placing  of  an  ice-break  above  and  below  the 
pier.  This  affords  room  for  tlii^  a«'comniod.ation  of  the  largest 
vessels,  and  upon  the  wharf  is  situated  the  disinfecting  plant, 
consisting  of  two  steam  chambers;  a  sulphur-furnace,  [an 
and  engine  for  driving  the  same;  tanks  for  disinfecting  solu- 
tions and  a  pump  and  hose  for  their  distribution  ;  a  fire-pump, 
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and  tanks  for  the  storage  of  water  for  fire  and  steaming 
purposes. 

There  are  no  barracks  at  this  station,  it  being  the  plun  that 
the  vessel  shall  receive  quiuantiiie  treatment  at  this  [)oiiit,  and 
that  the  passengers  shall  nndcrgo  their  detention  in  the  barracks 
at  the  Breakwater  station. 

Another  national  station  which  deserves  special  notice  from 
its  peculiarities  is  the  quarantine  vessel  Jamestoxou,  which  can 
be  considered  a  flouting  quurantine  station.  The  JumcHtowit 
was  tinned  over  to  the  U.  8.  Mariue-lluspital  Service  by  the 
Navy  Department  for  qnarautiue  use.  She  is  one  of  the  old- 
fashioned  sailing-vessels  of  the  navy,  is  very  strongly  and 
solidly  constructed,  and  is  one  hundred  and  sixty-six  feet  long, 
thirty-six  feet  beam,  and  has  a  displacement  of  eight  lunulred 
and  eighty-eight  tons.  She  has  been  tittrd  fur  her  present  n.so 
by  being  housed  in,  and  there  have  been  placed  on  board  a 
steam  di-sinfecting  rliamber,  a  sulphur-furnace,  tank  for  bichlo- 
ride solution,  and  bath-rooms.  In  addition  to  thestr,  she  has 
been  fitted  as  a  place  of  detention  for  two  hundred  and  fifty  to 
three  hundred  immigrants,  and  is  in  all  respects  a  comj)kte 
quarantine  station,  and  capable  of  doing  valuable  service  in 
smooth  water. 


AIDS   TO   NATIONAL   QUARANTINE. 

In  aid  of  the  national  quarantines,  sanitary  inspectors  are 
appointed  by  tlie  Marine-Hospital  Service  at  special  points  of 
danger,  either  in  tlie  United  States  or  abroad.  Through  the 
State  Department  consular  notification  from  foreign  ports  is 
received  regularly  by  mail,  or,  in  emergency,  by  cable,  and  the 
information  thus  received,  and  that  received  also  from  home 
ports,  is  communicated,  by  the  l^Iarine-IIospitid  Bureau,  to  all 
quarantine  authorities  and  others,  by  means  of  a  weekly  publi- 
cation known  as  the  "  Abstract  of  Sanitary  Reports." 

An  important  source  of  information  concerning  the  move- 
ments of  vessels  iu  every  portion  of  the  world  is  the  "  Maritime 
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Register,"  published  in  New  York.  The  United  States  Col- 
lectors of  Customs  are  efficient  aids,  having,  by  law,  the  power 
of  sciirch  and  detention  of  vessels,  mid  liuving  exceptional 
knowledge  of  the  sanitary  condition  of  tlie  sliipping  at  their 
respective  ports.  The  Rrvcnue-Cutter  Service,  a  national  coast 
patrol,  gives  frequent  and  efficient  aid;  the  Light-honse  Estiib- 
lishment  and  Coast  Survey  render  valuable  assistjince  in  locating 
and  buoying  the  anchorages,  and  the  Life-Ssiving  Service,  with 
its  constant  jmtrol  of  the  coast,  guanls  against  the  entry  of  a 
vessel  at  an  unusuad  point.  The  surf-men  are  required  to  rake 
togetlier  and  destroy  dunnage  and  otlier  material  likely  to  be 
infected  tliat  have  been  thrown  overboard  and  waslied  ashore 
frnni  infected  vessels.  Finally,  the  Marine-llospital  Service, 
having,  besides  the  quarantines,  tlie  care  of  the  sick  of  the 
raerchant  vessels  of  the  United  States,  with  one  hundred  and 
twenty-six  physicians  stationed  at  the  larger  and  many  of  the 
smaller  ports,  is  ready  at  a  moment's  notice  to  extend  in- 
definitely its  quarantine  service. 

National  Ikspection  of  all  Quarantines. 

The  Act  of  Congress  approved  February  15  18{)3.  while 
cotitemplating  that  State  and  b>c!il  quarantines  shall  not  be  dis- 
turlied  in  the  exercise  of  their  functiniis,  j)rovided  said  quar- 
antines are  administered  in  accordance  with  the  law  and  the 
regulations  made  thereunder,  further  provides  that  tlic  rules 
and  regulations  of  local  quarantines  shall  be  examined  by  the 
^urgeon-(ieneral  of  tlie  Marine-lluspital  Service,  and  also  that 
ich  additional  rules  and  regulations  as  may  be  deemed  neces- 
sary shall  be  made  by  the  Secretary  of  the  Treasury,  and  shall 
be  enforced  by  the  State  or  lornl  quarantine  authorities.  If  the 
latter  refuse,  or  are  unabli-  to  enforce  them,  the  law  further 
provides  that  the  President  of  the  United  States  .shall  detail  or 
appoint  an  officer  for  this  purpose.  To  carry  out  the  intent  of 
this  law  all  the  quanuitiiu's  of  the  United  States,  national.  St^itc, 
and  local,  are  inspected  periodically  by  an  officer  of  the  Mariiie" 
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Hospital  Service.     Following  are  the  instructions  prepared  for 
the  inspecting  officers; — 


Lnbtri)ct!0N8  to  Medical  Officers  of  the  MARfNE-HospiTAL  Servioi 
Detailed  to  Make  Inspections  of  State  and  Local  Qiiaraktinx& 

treasury  reoiilation& 

•  *  ♦  *  ♦  *  *.»  « 

In  the  performance  of  tbe  duties  iinpoaed  upon  him  by  the  act  of 
February  15,  1893,  the  Supervising  Surgeon-General  of  tbe  Marine- 
Ilospitnl  Service  shall,  from  time  to  time,  personally  or  through  &  duly- 
detailctl  oflicer  of  the  Marine-Hospital  Service,  inspect  the  maritime 
quarantines  of  the  United  States,  State  rtud  local,  as  well  as  national,  fur 
the  purpose  of  ascertaining  whether  the  quarantine  regulatious  pre- 
seribwi  by  the  Secretary  of  the  Treasury  have  been,  or  are  being,  com- 
plied with,  The  Supervising  Surgeon-General,  or  the  oilicer  detailed  by 
him  as  inspector,  shail,  at  his  discretion,  visit  any  incoming  vessel,  or  any 
vessel  detained  in  quarantine,  and  all  ])ortionB  of  tbe  quarantine  estab- 
lishment for  the  above-named  puqiose,  and  with  a  view  to  certifying,  if 
need  be,  that  the  regulatious  have  been,  or  are  being,  enforced. — J.  G. 
Cabusle,  Secretary. 

OENERAL  IMSTBUCTIONB. 

A.  Your  inspections  will  include  all  ports  within  your  district 
whore  vessels  are  allowed  to  enter  and  discharge  cargo,  and  ports  which 
may  be  used  as  ports  of  call, 

B.  A  separate  report  will  be  made  of  each  station  visited. 

C.  Visit  every  part,  of  the  quarantine  eatahlinhmeiit,  and  take 
necessary  precautions  to  prevent  tbe  couveyance  of  contagious  or  infec- 
tious disease  through  the  uiedium  of  your  own  jwrson. 

D.  Visit  the  custom-house  for  the  purj)ose  of  ascertaining  whether 
the  regulations  with  regard  to  bills  of  health  and  quarantine  certificates 
are  Ijeiug  observed ;  also,  the  immigration  station  for  any  pertinent 
information. 

K.  Reports  of  a  statistical  character  and  descriptive  of  the  quar- 
antine, called  for  herein,  need  be  made  but  once  in  every  six  months, 
iinmely,  on  the  date  nearest  the  1st  of  Jttuuar}'  and  the  date  nearest  the 
j.st  of  July  ;  but  nuy  changes  that  have  been  made  since  the  last  general 
rL'(>ort  should  be  imiuediately  recorded. 

In  making  your  rci)ort  you  will  follow  the  special  instructions  in 
their  order,  referring  to  each  by  number. 
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SPECIAL   INSTRUCTIONS, 

1.  Describe  the  quarantine  Btation,  lucntion,  buildings,  anchorages, 
etc.  Give  limita  of  anchorage  for  non-infected  ami  for  infected  vessels; 
facilities  for  inspection  of  vessels;  apparfttus  for  disinfection  of  vessels 
and  of  baggage;  facilities  for  retuovul  and  treatment  of  the  sick,  and  fur 
the  removal  and  detention  of  suspects;  mail  and  telegraph  facilities,  etc. 

2.  Give  persomiel  of  the  station  or  port ;  mime  of  the  rjuarantine 
officer  or  ofticers ;  post-oHlce  address;  total  number  of  otHcers  and 
Bubordinatts,  etc. 

3.  Transmit  copies  of  the  laws  under  which  the  local  quarantine  is 
maintained,  and  copies  of  the  <iu:irautinc  re<ru!ations;  also  describe  the 
quarantine  customs  of  the  l>ort  as  the3-  are  Ciirried  out. 

Note. — There  ore  enmctlntrB  slight,  but  possibl}'  important,  TariatioiiB  Crom  the 
letter  of  the  local  regulations  In  the  administration  of  qunraiitiiie.  Also,  loc^  regula- 
tions geoerKlly  allow  a  wide  latitude  to  th*;  quurantino  ofllcer,  anil  how  this  latitude  ts 
used — i.e.,  how  the  quaraatluo  officer  lutvri/rets  the  spirit  of  the  rcgulatiuua — la  verj 
important. 

4.  State  what  quarantine  procedures,  either  under  printed  regula- 
tions or  by  custom,  are  enforced  at  the  port,  in  addition  to  the  require- 
ments of  the  Treasury  Department. 

It  should  also  l>c  stated  whether  there  is  undue  or  unnecessary 
detention  or  disinfection  of  vessels. 

5.  State  whether  the  ins[)ectioa  is  maintained  throughout  the  year 
or  for  what  period,  and  what  treatment  of  vessels  is  enforced  during  the 
entire  year. 

NoTB.— Many  ports  on  the  South  Atlantic  coast  (e.g.,  Charlcnton,  Savannah, 
Fernandlna)  rctjuire  ccrtnlu  ballasts  to  be  discharged   In  qnaraiiltiiv  without  regard 

•easou. 

6.  Are  vessels  from  other  United  States  jwrts  inspected? 

7.  Describe  quarantine  procedures  in   the  inspection  of  vessels, 
'and,  if  infected,  the  treatment.     Give  time  in  quarantine  (a)  l)etwe»>n 

arrival  and  commencement  of  disinfection,  (b)  time  occupied  by  disin- 
fection, and  (c)  time  after  completion  of  disinfection  of  vessels  nntil 
discbarge. 

Hots.— Quick  or  alow  bandllDg  of  a  vessel  Is  of  more  importance  commercially 
than  th«  queation  of  fees.    Tlie  Ume  lost  Is  the  Teasel's  heavieat  expense,  generally. 

8.  What  communication  ia  held  with  vessels  in  ijuarantine  (and, 
before  quarantine,  by  pilots,  etc.),  and  how  regulated?  Is  there  any 
intercommunication  allowed  among  vessels  in  quarantine? 

9.  State  what  will  be  done  with  a  vessel  infected  with  cholera; 
second,  a  vessel  infected  with  yellow  fevor;  third,  a  vessel  infected  with 
small-pox  (said  vessels  carrying  or  not  carrying  immigrants),  and  what 
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conditions  are  regarded  as  giving  evidence  of  the  vessel^s  infection  is 
each  case. 

10.  State  whetiier  records  are  kept,  at  the  station,  of  llic  cases  of 
disease  tliat  have  ocuurrcd  during  the  voyage,  on  arrival,  and  during 
detention. 

11.  Transmit  scliediile  of  quarantine  fees,  and  give  other  fees  and 
expenses  necessarily  and  usually  attendant  on  quarantine,  as  tonnage, 
ballast,  wharfage  charges,  etc. 

12.  Make  a  statement  showing  the  number  of  vessels  arriving  at 
the  part  during  the  preceding  calendar  year,  by  immlhs,  (a)  from 
foreign  ports;  (b)  from  foreign  jiorts  in  yellow-fever  iutitiides  via  do- 
mestic ports;  (c)  from  domestic  ports.  Show,  also,  the  character  of  the 
commerce  carried  on  by  the  port, — i.e.,  from  wliat  countries  chiefly  the 
vessels  come,  and  whether  in  cargo,  ballast,  or  enii>ty. 

13.  State  resulta  of  your  visit  to  (a)  the  Custom-bouse;  (6)  the 
Immigration  Bureau. 

14.  State  whether,  in  your  opinion,  the  qunrantine  facilities  are 
sufllcient  to  care  for  tlic  shipping  entering  the  (lort. 

15.  Name  the  quarantine  regulations  of  the  Treasury  Department 
which  are  not  properly  cti forced,  and  state  speeificall}'  whether  the  regu- 
lations regarding  inspfc-tiou  and  disiivfection,  and  jMirticularly  the  period 
of  observation  after  disinfection,  of  vessels  are  observed. 

16.  Mention  any  facts  wliicli,  in  3'our  opinion,  sliould  lie  known  to 
the  Department,  bearing  directlj-  or  indirectly  upon  the  qunrantine 
ser^'ice,  and  make  such  recommendations  as  seem  proper. — Walteb 
Wyman,  Supervinuy  Surgeon- General  M.-H.  S. 

Note.— Report  to  be  written  00  legal-c»p  paper  (on  one  >ide  only),  clgned,  uid 
lncIo8«d  In  thU  blank  as  &  cover. 

Inland  Quarantine. 
Under  Inland  Quarantine  will  be  described  The  Sanitary 
Cordon,  Camps  of  Probation,  Railroad  Quarantine,  Disinfection 
Stations,  and  Ins^)rction  Service. 


THE   SANITARY   CORDON. 

This  consists  of  a  line  of  guards,  military  or  civil,  thrown 
around  a  district  or  locality,  either  to  protect  the  same  from  the 
surrounding  country'  when  infected,  or  to  protect  the  surround- 
ing country  from  the  infected  district  or  locality.  When  a 
given  locality  is  infected,  and  the  adjacent  territory  is  regarded 
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as  suspicious,  it  may  be  necessary  to  establish  a  double  cordon, 
the  first  one  emhmcing  the  whole  sus^wcted  territory  at  its 
outer  edge,  the  second  investing  more  closely  the  well-defined 
infected  locality.  After  the  expiration  of  a  sufficient  time  to 
prove  that  the  area  between  the  cordons  is  not  infected,  or  has 
been  cleared  of  infection,  the  first  cordon  may  be  remo%'ed. 
Hospitals  and  camps  of  probation  may  be  necessary  adjuncts  to 
the  cordon.  The  most  noted  example  of  the  sanitary  cordon  is 
found  in  the  history  of  the  plnf^ne-cjiideniic  in  Russia  in  1878. 
A  colony  on  the  river  ^'olga,  called  Wctljankaja,  with  a  popu- 
lation of  1700  inhabitants,  became  infected  with  the  Oriental 
plague,  wliicli  extended  to  the  neighboring  villages.  A  military 
cordon  was  made  to  embrtice  all  the  infect«l  district.  The  in- 
habitants of  the  focus  of  infcclion,  Wetljankaja,  were  removed, 
pro|>erty  appraised  for  re-imbur semen t  by  the  government,  and 
the  village  burned.  An  additional  cordon  was  thrown  around 
Zarizin,  a  noighl>oring  commercial  city  of  im[>ort{)nce  and  ter- 
minus of  the  Russian  railway  system.  The  cordons  were  main- 
tained several  months,  and  the  plague  was  stam[>ed  out,  (ISee 
Abstract  Sanitary  lieports,  vol.  i  [Bulletin's],  page  78.)  The 
sanitary  cordon  is  the  customary  method  of  preventing  the 
spread  of  epidi-mic  disease  in  the  eastern  countries. 

In  tbe  United  States,  when  yellow  fever  prevailed  in  Pen- 
sacola,  in  1882,  to  the  extent  of  2200  cases,  the  navy-yard 
reservation,  whose  boundary-line  is  within  two  miles  of  the 
city  limit,  and  with  a  population  of  about  I.'jOO,  was  successfully 
guarded  by  means  of  a  cordon  and  non-intercourse. 

The  fallowing  year,  1883,  the  navy-yard  itself  was  infected, 
and  a  cordon  was  thrown  around  it  to  protect  the  city  of  Pen- 
sacola,  and  was  maintained  for  a  period  of  sixty  days.  This 
cordon  was  under  the  management  nf  the  Surgeon-General  of 
the  Marine-Hospital  Service,  aid  having  been  requested  of  the 
national  government.  The  Collector  of  Customs  of  Pensacola 
was  made  the  agent  to  execute  the  orders  of  the  Marine-Hos- 
pital Bureau,  and  to  the  President  of  the  local  Board  of  Health 
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was  intrustfd  the  immcdiiiti-  command  of  the  line  and  giuirds. 
The  cordon  cnth'ely  suirouiided  the  laud-bouudary  of  tiie  uaval 
reservation.  Its  line  was  tour  miles  in  length,  one  mile  of  it 
through  a  dense  thicket,  and  was  marked  by  blazed  trees  and 
fliigs.  Forty  men  were  employed  as  guards,  an  equal  number 
being  selected  from  each  of  the  two  political  parties.  Two 
captains  were  appointed,  and  were  obliged  to  supervise  the  line 
night  and  day. 

The  sentinel  posts  were  furnished  with  tents,  and  two  guards 
were  allotted  to  each  post,  taking  Hiteniate  watches  of  four 
hours  each.  A  detention  or  probation  camp  was  established 
and  placed  in  charge  of  a  physician,  where  persons  wishing  to 
leave  the  reservation  were  obliged  to  jvass  a  probationary  period 
of  twenty  days.  Not  more  than  half  a  dozen  persons  were 
received  in  this  camp.  The  governmeut  exiK'nded  about 
$20,000  in  these  restrictive  measures,  which  were  entirely  suc- 
cessfuL  Not  one*  person  got  through  the  cordon  line.  The 
success  was  due  largely  to  the  tliovougli  discipline  maintained 
by  the  Collector  and  the  President  of  the  Board  of  Health. 

YeUoic-Fever  Cordon  in  Texas. — In  1882,  yellow  fever 
prevailing  in  Mexico,  along  the  Rio  Grande,  and  in  Browns- 
ville, Texas,  a  sanitary  cordon  was  established  by  the  Surgeon- 
General  of  the  Marine-Hospital  Service,  on  request  of  the 
Governor  of  the  State,  extending  along  the  line  of  the  railroad 
from  Corpus  Christi,  on  the  Gulf  of  Mexico,  inland  to  Laredo, 
on  the  Rio  Grande.  This  line  was  one  hundred  and  eighty 
miles  northeast  of  Brownsville,  the  triangular  tenitory  thus 
liemmed  in  by  the  cordon  on  one  side,  the  Rio  Grande  on 
another,  and  the  Gulf  on  the  third,  being  all  suspected  terri- 
tory, although  the  fever  prevailed  in  only  one  corner  of  it, — 
viz.,  in  Brownsville.  All  persons  were  detained  at  least  ten 
days  at  the  cordon  before  being  allowed  to  pass  northward, — a 
period  of  probation  to  insure  that  no  one  having  the  disease 
.should  carry  it  farther  north.  As  soon  as  practicable  another 
cordon  was  established  much  nearer  to  Brownsville,  only  thirty 
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miles  from  it,  the  line  extending  from  the  month  of  the  Sol 
Colorado,  on  the  Gulf  of  Mexico,  to  Santa  Maria,  on  the  Rio 
Grande.  After  a  time  snfficient  to  prove  that  no  more  fever 
pre\ailed  between  the  two  cordons,  the  first  one  was  removed. 
Within  tlie  second  line,  where  the  fever  prevailed,  chiffly  in 
Brownsville,  a  hospital  was  established  and  dispensaries  opened 
for  the  gratuitous  treatment  of  all  applicants. 

Upon  the  Mexican  side  of  the  Rio  Grande  the  fever  con- 
tinued to  spread  northwardly,  and,  in  order  to  oppose  it,  still 
another  cordon  had  to  be  established  on  the  American  side  of 
the  river,  extending  from  Sant^  Maria  on  the  south  to  Laredo 
on  the  north,  a  distance  of  fi^ve  hundred  miles.  Three  hundred 
guards,  well  mounted  (Texan  cow-boys),  were  employed  in  this 
cordon,  and,  while  the  disease  was  being  stamped  out  in 
Brownsville,  any  further  importation  from  Mexico  was  thus 
prevented.  In  ISEexit'o  the  fever  continued  to  spread  until  the 
authorities  finally  adopted  measures  similar  to  the  above. 

The  epidemic  of  yellow  fever  in  Brunswick,  Ga.,  in  1893, 
gave  rise  to  the  necessity  of  establishing  a  sanitary  cordon  to 
protect  the  surrounding  country  from  the  danger  incident  to  the 
panic-engendered  flight  of  tlic  inhabitants  of  that  town.  On 
account  of  the  |>ec\iliar  situation  of  Brunswick  the  difficulties 
to  be  met  were  very  great.  Not  only  were  numerous  roads  to 
be  guarded,  but  three  water-passages  from  the  city  into  tlie 
surrounding  countr}"^  had  also  to  be  watched.  The  cordon, 
therefore,  partook  of  the  nature  of  both  a  land  and  water 
patrol,  and  the  difl^ctilties  were  successfully  overcome,  and 
no  well-authenticated  instances  of  escape  through  the  lines 
were  established. 

Much  violent  language  has  been  used  concerning  the 
hardships  imposed  by  the  sanitary  cordon,  but  in  the  presence 
of  an  epidemic  the  authorities  who  are  responsible  need  to  pay 
more  heed  to  the  efficiency  of  the  cordon  than  to  individual 
complaints.  It  sliould  be  home  in  mind  that  the  sanitary 
cordon  is  not  intended  to  bottle  up  all  tlie  people  who  are 
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cauglit  within  an  infected  district.  On  the  contrary,  it  is 
intended  as  a  means  of  exit  to  tliose  who  will  not  carry  with 
them  contagious  disease  to  the  people  heyond. 

The  cordon,  then,  imposes  simply  a  period  of  detention 
corresponding  to  the  incubative  period  of  tlie  prevailing  disease. 
Ample  preparation  must  be  made  for  housing  and  feeding,  in 
camps  or  other  quarters,  persons  awaiting  the  expiration  of  the 
detention  period;  and  hospitals  must  be  provided  for  the  treats 
ment  of  those  who  develop  sickness.  Provision  must  also  be 
made  for  the  disinfection  ol"  suspected  baggage. 

CAMPS  OF   PROBATIOK. 

Camps  of  probation  or  detention  sliotild  be  established  with 
all  the  prp(-ision  of  an*angement  and  regard  for  site,  water,  and 
dntinage  that  pertain  to  a  military  cam[).  Every  effort  sliould 
be  made  to  make  the  camp  as  comfortable  and  cheerful  as  pos- 
sible, and  to  this  latter  end  amusements  and  entertainments 
such  as  miglit  be  suggested  by  the  campers  themselves  should 
be  encnnragrd.  Every  necessity  in  the  matter  of  food,  Ix'dding, 
and  the  ordiuar}'  comforts  of  life  should  be  anticipated,  to  pre- 
vent any  just  cause  of  complaint.  Such  a  natural  division  of 
the  inhabitants  should  be  made  as  seems  desirable  at  the  time, 
those  of  equnl  intrlligence  and  refinement  naturally  seeking 
each  other's  company.  The  greatest  concern  is  to  prevent  the 
camp  itself  from  becoming  infected.  To  this  end  no  baggage 
sliould  be  allowed  within  the  cami>boundary  without  previous 
disinfection ;  and  every  refugee  should  be  examined  by  a  ])hy- 
sician  before  being  admitted  to  the  camp.  No  one  should  be 
received  who  does  not  intend  to  proceed  to  an  iminfected  locality 
after  his  probation.  In  other  words,  a  camp  of  probation  shoulil 
not  be  used  as  one  of  refiigo. 

The  camp  must  be  surrounded  by  guards  to  prevent  egress 
or  ingress,  excepting  througli  the  established  portal.  At  least 
twice  or  three  times  in  the  twenty-four  hours  all  refugees  sliould 
be  inspected  in  their  quarters,  and  any  case  of  sickness  at  once 
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be  isolated  and  watched  until  tlie  diuguosis  is  certain.  IT  the 
case  is  one  of  the  previiiliug  disease,  the  patient  must  be  re- 
moved immediately  to  the  hospital,  which  should  be  at  a  safe 
distance,  half  a  mile  or  more,  from  the  camp.  Before  leaving 
the  camp,  each  refugee's  clotliing  should  he  fumigated,  and  he 
should  be  given  a  certiticate  that  lie  has  paiised  tlie  required 
period  of  probation.  A  clear  distinction  must  be  made  between 
camps  of  probation  and  camps  of  refuge.  Camps  ol"  refuge  are 
sim[)ly  residence  camps  cstalilished  to  receive  the  population  of 
an  iulected  community  when  it  lias  been  determined  to  depopu- 
late the  infected  district. 

Depopulation  of  a  house,  a  block,  a  district,  or  a  whole 
city,  if  possible,  the  ])eople  moving  into  camps,  is  now  recog- 
nized as  a  valuable  means  of  controlling  an  epidemic ;  and 
there  may  be  either  camps  of  probation  or  simply  camps  of 
refuge,  or  both,  according  to  the  requirements  of  the  situatiou. 
Camps  of  refuge,  in  connection  witli  depopulation,  were  sug- 
gested by  the  late  Surgeon-General  Woodworth,  in  1878,  and 
the  measure  was  practically  carried  out  at  Memphis,  in  1879, 
by  the  establishment  of  Camp  Mitchell.  "  But  the  establish- 
ment of  a  camp  to  which  persons  from  infected  points  could  go, 
be  kept  imder  observation  a  sufficient  length  of  time  to  demon- 
strate they  were  not  infecte-d,  have  their  baggage  disinfected, 
and  be  given  'free  |)ratique,'  is  apparently  a  new  departure  in 
inland  quarantine." 

Camp  Perry,  Fhi. — Such  was  Camp  Perry,  Florida,  do- 
scribed  by  the  surge<m  in  charge,  W.  H.  II.  Hutt«»n,  in  tlie 
Marine-Hospital  Service  Report  for  1889.  The  site  was  admira- 
bly chosen  by  Passed  Assistant  Surgeon  John  Guiteras,  upon  a 
bluff  on  the  south  side  of  St.  Mary's  River,  the  dividing  line 
between  Florida  and  Georgia,  about  forty  miles  north  of  Jack- 
sonville, Fla.,  which  city  was  in  the  throes  of  a  yellow-fever 
epidemic.  The  wimp  was  opened  August  90,  1888.  It  con- 
sisted, in  its  completed  stage,  first,  of  50  wooden  cotUiges  built 
elsewhere  and  transported  on  cars.     Their  dimensions  were  12 
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feet  by  10.  and  10  feet  in  height,  constructed  of  plain  lumber, 
with  cracks  battened,  and  uindovvs  on  eadi  side  with  swinging 
shutters.  Each  held  four  cots,  cliairs,  and  toilet-stand,  while 
unused  clothing  was  neatly  arranged  on  the  mftei's  above. 
liesides  the  50  cottages  there  were  a  quavtermaster  and  guard- 
house, commissary  buiUliug,  diiiing-i'ooni  and  kitchen,  and 
laundry,  built  of  rough  lumber ;  2  Uucker  portable  barracks, 
each  18  by  35  feet,  provided  witli  12  beds  cac:h,  and  350 
tents,  used  principally  by  the  single  men,  the  employes  and 
guards,  ami  the  colureil  refugees.  So  far  as  known,  this  is 
tlie  tirst  camp  of  the  kind  ever  established ;  at  least,  in  the 
United  >States.  The  cotUiges  were  arranged  in  a  quadmngle 
arniuid  a  parade-ground  two  acres  in  extent,  and  tlic  tents  were 
arninged  in  streets  and  alleys  in  the  rear  of  the  cottages.  The 
accommodations  were  sufficient  for  000  pi-ojvle,  and  extra  tents 
were  on  hand  so  tliat,  if  required,  1000  persons  could  have  been 
'])rovided  for,  or  3000  per  month,  allowing  for  only  ten  days' 
detention  of  each  person.  Two  hundred  hospital  tents  will 
accommodate  1200  people  comfortably,  according  to  Surgeon 
Hutton,  who  states  that  the  small  A-tents  are  unsuited  for 
women  and  children,  but  will  answer  for  men  or  boyS.  Wire- 
mattress  cots  should  be  [irovidcd.  Tlie  marine-hospital  officer 
at  Savaniiali  Ga.,  was  the  purcliasing  agent  for  the  camp,  and 
promptly  forwarded  ail  subsistence  supplies  on  requisition  by 
mail  or  telegraph. 

Disclpdne  of  the  Canip. — On  aiTival  of  a  train,  each  pas- 
senger was  personally  examined  by  a  ])hysician,  his  liealth- 
certificate  scrutinized,  and  he  was  made  to  await  the  examination 
of  others.  Iiaud-I)ags,  clothing,  and  loose  wearing-apparel 
were  left  in  the  baggage-car  for  disinfection.  The  refugees  were 
then  marched  to  the  quartermaster's  room  for  registration  and 
assignment  to  quarters.  ()u  tirst  arrival  they  were  placed  in  the 
southern  part  of  the  camp,  and  in  two  days,  there  being  no 
sickness,  were  moved  forward  several  cabins,  and  this  progres- 
sion was  repeated  until  the  time  for  discharge. 
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Twelve  guards  were  employed,  under  the  command  of  a 
captain,  and  were  divided  into  squads  ol'  four  each.  The 
schedule  was  so  aiTanged  tliat  each  guard  was  on  duty  two 
hours  and  off  duty  four. 

A  biigler  announced  the  several  calls,  as  follow : — 


5.30  A.M.,     .         .         .         . 

llevoille. 

6.00  A.M.,      .           .           .           , 

Breakfast,  employes. 

7.00  A.M.,      . 

Breakfast,  guests. 

9.00  A.M.,      . 

Surgeon's  calt  iiud  iuspection. 

ia.oo    H.,  . 

Dinner,  employes. 

1.20  p.m.,     . 

Dinner,  guests. 

4.30  P.M.,     . 

.     Surgeon's  call  and  inspection. 

5.30  P.M.,     . 

Supper,  guests. 

6.00  P.M.,     . 

.     Supper,  employes. 

fi.30  P.M.,     . 

.     Retreat  and  oLnuge  of  guard. 

9.00  P.M.,     . 

Retiring  taps. 

The  yellow-fever  hospital  camp,  under  the  special  charge 
of  Dr.  Faget,  was  located  one-half  mile  from  the  probation' 
camji.  It  consisted  of  2  frame  buildings,  2  hospital  and  12 
smaller  tents,  arranged  in  a  double-crescent  shape,  the  avenue 
in  the  middle  presenting  an  attractive  appearance. 

Ol"  the  12  small  tents,  4  were  for  nurses,  3  for  employes, 
2  for  convalescents,  and  1  each  for  drug-store,  storage-  and 
dead-  house.  One  of  tlic  hospital  tents  was  used  as  a  dining- 
room  for  emi)liiyes,  convalescents,  and  parents  of  the  sick. 

The  hospital  was  established  September  3,  1888,  and  be- 
tween that  date  and  November  24th  35  cases  of  yellow  fever 
were  admitted  and  treated,  3  died,  and  32  were  disrlmrged. 
Twelve  hundred  and  eleven  refugees  were  received  into  C^imp 
Perry,  nearly  all  of  whom  were  from  the  infected  district  of 
Jacksonville. 

Thirty-five  cases  of  yellow  fever  were  caught  by  the  ten 
days'  detention,  bxit  no  case  of  fever  was  contracted  at  the  camp, 
and  of  the  1208  refugees  who  passed  the  required  detention  and 
proceeded  to  different  parts  of  the  country,  so  far  as  known,  not 
one  subsequently  develo|x.Hl  or  carried  the  disease  elsewhere. 
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The  general  plan  of  the  preventive  measures  adopted  during  tliis 
epidemic  will  be  described  under  Railroad  Quamntine. 

DeleutioH  Camp,  Wayneavilley  Ga. — The  epidemic  of 
yellow  fever  iu  Biuuswitk,  Ga.,  in  1893,  caused  tlie  establish- 
ment of  another  camp  of  probation  near  Waynesville,  Ga. 
Following  la  the  report  oi'  the  medical  officer  iu  command : — 

Sir:  I  have  tlie  honor  to  present  the  following  report  of  the  opera- 
tions of  the  detention  unmp  ncjir  Wa^  uesvfllc,  Qi\. 

Tlie  cump  was  ofticially  opened  for  the  reception  of  refugees  from 
Brunswick,  Oa.,  ou  the  18Lb  of  Septeinher,  I8i>3,  und  closed  l»y  the  order 
of  Surgeon  R.  D.  Murray,  Marine-Hospital  Service,  permitting  the 
return  of  all  refugees  to  their  homes  in  Bnmawick,  Xovenilier  30,  1893. 

Four  liundied  and  tliirty-one  persons  availed  themselves  of  the 
privileges  of  the  camp,  of  whom  about  two  hundred  and  twenty-five 
were  white  and  tlie  rernnijider  Mack  and  colored. 

The  site  of  the  e!nii[)  was  selected  hy  Surgeon  W.  H.  II.  Hutton, 
and  was  twenty-three  miles  west  of  Brunswick,  immediately  upon  and 
on  the  south  side  of  the  Brtinswick  and  WeRtern  Il.-xilway,  and  npon  nn 
eminence  ahont  twenty-five  feet  above  the  level  of  the  siirrouiiding  coun- 
try, which  is  generally  swampy,  and  within  a  mile  of  the  margin  of 
what  is  locally  known  as  the  Buffalo  Swamp.  As  is  usual  in  this  sec- 
tion, the  elevation  was  covered  with  a  dense  growth  of  yellow-pine, 
scrub-oak.  and  black-gum  trees.  The  soil  was  a  gray,  sandy  loam,  over- 
lying a  stratum  of  yellow  clay,  and  the  natural  drainage  of  the  site  in  all 
directions  was  good. 

On  my  arrival  I  found  that,  under  the  direction  of  Surgeon  Hut- 
ton,  an  area  of  two  hundred  feet  had  been  cleared  of  trees  and  under- 
growth, and  at  the  four  comers  of  this  square  rongh  but  substantial 
buildings  had  been  erected,  which  were  used,  respectively,  as  kitchen, 
white  an<l  colored  dining-rooms,  guard-room,  quartermaster's  store-room, 
executive  office,  telegraph  office,  and  commissary.  A  depot  and  baggage- 
room  were  provided  at  the  railway.  Along  the  lines  connecting  these 
buildings,  at  intervals  of  twelve  feet,  were  placed  wall-tents,  twelve  by 
fourteen  feet,  with  flies,  and  subsequently  further  rows  of  tents  were 
pitched  behin<l  these  and  opening  on  streets  fourteen  feet  wide.  All 
tents  were  provided  with  sul>8tantial  floors  raised  six  inches  above  the 
ground,  and  tlie  following  equipment  was  provided:  For  each  inmate, 
one  spring,  wire-l)ottomed  cot,  one  cotton  mattress,  one  hair  pillow,  two 
sheets,  one  pillow-case,  and,  for  each  tent,  two  tin  wash-bowls,  two  tin 
cups,  and  two  wooden  chairs.    Remarkable  ingenuity  was  disphiyed  by  the 
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inmates  hi  the  conatniction  of  articles  of  ritrniture  from  packiog-otBW, 
waste  lumber,  etc.  The  tents  proved  of  good  quality  in  service,  and 
quite  comfortable  in  all  wienther.  It  is  su^rgestod,  however,  that  anj' 
future  tents  be  constructed  with  a  wall  two  feet  higher  and  of  one  foot 
greater  pitch.  A  hospital  establishment  of  two  buildings  was  provided 
at  a  distance  of  one-half  mile  from  the  camp.  A  lofty  pine-tree  was 
fitted  with  a  topmast,  and  served  as  a  stalf  for  the  disphiy  of  the 
national  colors  from  sunrise  to  sunset  each  dsiy. 

The  following  routine  was  observed,  the  calls  being  given  by  the 
bugle : — 

5.30  A.M.,   .         .         .     Reveille  and  attendants'  breakfast. 

6.00  A.M.,    .         .         .     Breakfast. 

8.00  A.M.,    .        .         .     Sick  call. 
12.00     M.,     .         .         .     Dinner. 

4.00  P.M.,    .         .         .     Sick  call. 

5.00  P.M.,   .        .        .     Supper. 

Sunset,       .         .         .     Retreat  and  call  to  quarters. 

9.00  P.M.,    .         .        .     Tattoo. 

9.15  P.M.,    .         .         .     Taps  (extinguish  lights). 
The  meals  were  snlistantinl,  ahnndsmt,  and  as  varied  as  possible. 
In  ull  cases  women  and  chihhvn  were  served  at  the  first  table,  and  tho 
races  were  served  in  aepaiiitu  ilining-roonis. 

The  following  rules  were  announced,  and  seemed  to  work  well  in 
practice : — 

1.  At  reveille  all  inmiites  will  rise  mid  prepare  for  breakfast. 

2.  All  quarters  must  be  cle«n,  Hoors  swept,  and  beds  made  up 
before  first  sick  call. 

3.  Meals  will  be  servo<l  in  the  dining-rooms  only,  and  at  stated 
hours,  and  no  meals  t-hall  l>e  carrieil  I'rtuu  the  dining-rooms  to  any  quar- 
ters, except  upon  the  written  order  of  tlie  mudical  ollicer,  renewed  from 
day  to  day. 

4.  At  sick  calls  all  inmates  will  repair  to  their  quarters,  and  Im 
there  visited  and  inspected  by  the  medical  officer,  who  will  prescribe  or 
advise  as  be  may  deem  I  test. 

5.  All  suspicious  cases  of  disease  will  be  isolated  at  once,  and  until 
■aoh  time  as  the  nature  of  the  same  lu.ny  be  determined. 

6.  All  cases  of  infectious  disease  will  be  treated  only  in  the  hos- 
pital provided  for  the  purpose. 

7.  No  baggage  from  iiilectod  localities  shall  be  brought  into  camp 
until  disinfeetctl  by  such  process  as  m.ny  be  directed,  and  only  such 
wearing-apparel  as  may  l>e  deemed  absolutely  necessary  will  be  brought 
into  camp  after  the  disinfecting  process. 
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8.  All  wearing-apparel  shall  be  a  seconil  Lime  disinfected  before 
discharge  from  camp. 

9.  Any  ]>eri5on  taken  ill  between  two  eick  catla  shall  at  once  notify 
the  nearest  guard,  who  will,  in  turn,  at  once  notify  the  medical  oflicer. 

10.  Quartls  are  enjoined  by  their  vigilance  to  prevent  the  conimift- 
sion  ol' aii3'  nnisawce  near  any  quarters;  should  such  nuisance  be  discov- 
ered, the  inmates  of  the  nearest  quarters  will  i>c  required  to  police  th*^ 
same  under  the  supervision  of  the  guard,  who  will  umke  report  of  the 
same. 

11.  Inmates  will  confine  themselves  to  the  inner  lines  of  the  camp 
after  retreat  (sunset)  cull. 

12.  While  innocent  enjoyment  will  be  encouraged,  the  strictest  pro- 
priety of  conduct  will  be  demanded  and  enforced. 

The  discipline  of  the  camp  was,  In  the  main,  good  throughout.  But 
two  confijieuii-nts  for  misbehavior  were  required  during  the  entire  dura- 
tion of  the  camp. 

All  baggage  was  submitted  to  steam  disinfection  u)Kiii  lUTival  at 
and  di'iiarture  from  camp.  The  apparatus  used  whn  devi.sed  by  Siirgeou 
II.  K.  Carloi',  Marine-Hospital  Service,  and  was  con.slructeil  in  a  baggage- 
ear,  the  steam  being  supplied  by  a  locomotive. 

In  adflition.to  other  fluties,  nearly  sixteen  hundred  cars,  boxes,  and 
flats  were  disinfected  for  the  U.  and  W.  Kuilway,  Bii!])bur  fumigation 
being  uaed  for  the  boxes  and  tlreneliing  with  acid  solution  of  bichloride 
of  mercury  (1  to  800)  for  flat  cam.  This  disinfection  of  cars  enabled 
the  trallle  into  Brunswick  to  be  carried  on  with  a  minimum  of  delay  and 
hardsliip. 

Two  cases  of  yellow  fever  occurred  among  the  inmates  of  the  camp^ 
one  lesidting  in  recovery,  on©  in  death.  Both  cases  occurred  in  the 
persons  of  sililtirH  who  had  arrived  in  Brunswick  on  vessels  trading  there, 
and  both  woulil  Bfciii  to  show  a  ]>eriod  of  incubation  of  at  least  five  days, 
thus  justifying  our  detention  of  ten  days. 

Recoviviendntions. — Exi>erience  having  shown  certain  things  to  be 
desirable,  I  wouM  resywctfully  recommend  : — 

1st.  Th.at  a  disinfecting  car  bo  built  and  kept  equipped  for  service 
in  epidemics. 

The  nine-fi)Ot  cliaml)er  built  by  the  Kensington  Engine- Works  of 
IMiJlftdelphia  for  thi.n  Service  might  be  easily  erecte<l  on  a  6|iecially-con- 
structed  car,  and  would  prove  more  efficient  in  practice  than  extempo- 
rized apparatus.  Another  car  might  be  fitted  with  apparatus  for  sulphtir 
and  bichloride-nf-mercury  disinfection,  and  a  tank-car  similar  to  those 
used  for  the  transportation  of  petroleum  would  complete  a  train  that 
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would  be  always  ready  for   emergencies   in  :in3'   part  of  the  country. 
Steam  could  i>e  sH{»i)licil  In  a  locomotive  hire<l  for  the  i)urj)ose. 

2tL  TLat  while  exi)urionee  has  demonstrated  the  usefulness  of  tents, 
those  provided  in  the  fiittiic  should  be  higher  in  the  pitch  and  the  wall, 
and  that  some  provision  be  ruiult-  for  heatiijjr  in  severe  weather.  It  is  a 
qiiuslion  in  my  mind  whetlicr  tlic  Sibley  conical  tent,  made  with  a  higher 
,wall,  would  not  bo  prcfenible,  on  this  account,  to  the  square  tent. 

3d.  That  in  fuliiro  epidemics  of  yellow  fever  a])iiaratn3  l>e  pro- 
vided for  observations  into  temperature,  tempei-alure  maximum  and  min- 
imum, barometric  pressure,  dew-poiut,  direction  and  velocity  of  the  wind, 
precipitation,  and  ozone. 

4th.  That  apparatus,  mstruuients,  and  reagents  be  provided  for  in- 
vestigation into  the  etiology  of  yellow  fever  in  future  epidemics. 

Very  rcapectfiilly, 
(Signed)  II.  I).  Geddinos, 

P.  A.  Surgeon  M.-H.  S. 

To  the  Supcrvlslug  Surgeon-Gciicral  .Maiinc-Hogpital  Service. 


RAILROAD   QUARANTINE    ANO   INSPECTION   SERVICE. 

Rjiilroad  qimruiitino  and  inspection  service  may  be  described 
by  a  brief  account  ol"  the  actual  measures  of  this  nature  made 
use  of  during  the  yellow-fever  epidemic  in  Florida,  in  1888,  of 
which  Camp  Perry,  just  described,  was  an  important  adjunct. 
(For  detiiils,  see  annual  reports  Marinc-llospital  Service,  1888 
and  1889.) 

The  Governor  of  Florida  made  application  to  the  national 
authorities,  July  16th,  for  aid,  and  it  was  determined  to  prevent 
further  spread  of  the  disease  by  disinfecting  all  baggage  from 
infected  localities  befurc  iiermilting  its  trniisportation  into  other 
Stiites,  and  by  enforcing,  u|joii  all  persons  fiom  infected  localities 
seeking  to  leave  the  State,  a  probationary  detention  often  days. 

Accordingly,  disinfection  stations  were  established  at  two 
points,  through  which  all  persons  leaving  Florida  by  rail  were 
obliged  to  pass.  One  of  these  was  at  Live  Oak,  in  Nortli- 
wcstem  Florida ;  the  other  at  Way  Cross,  Georgia,  near  the 
boundary-line  of  Northeastern  Florida.  The  only  other  means 
of  egress  from  the  Sttite  was  from  the  sea-ports ;  but  hcaltliy 
sea-ports  maintained  a  vigorous  quarantine  against  people  from 
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^^  the  infected  districts,  and  infected  sea-ports  were  not  visited  by 
j  the  steam-ship  lines,  because  their  vessels  would  thereby  be  made 
L  liable  to  quarantine  detention  at  other  ports.  The  funiigiition 
H  of  baggage  at  Live  Oak  and  Way  Cross  was  accomplished  by 
^  means  of  box-cars  specially  prepared,  and  subsequently  in 
I  warehouses,  the  agent  being  sulphur  dioxide. 
[  Regarding  persons,  the  inspL-etors,  properly  uniformed  and 

I  wearing  official  shields,  boarded  the  trains  when  tlie  latter  arrived 
I  at  the  inspection  stations,  and  demanded  of  each  jmssenger  a 
certificate,  sliouing  where  he  had  been  during  the  previous  ten 
days,  which  certiricate  was  considered  ^altd  oidy  when  it  bore 
the  seal  or  signature  of  some  officer  of  health,  or  recognized 
municipal  authority.  The  inspectors  themselves  were  kept 
informed  regarding  all  infected  or  suspected  localities,  and  a 
person  coming  from  such  locality  was  either  made  to  return  to 
it  or  given  the  option  of  going  to  the  camp  of  probation,  there 
to  siMJiid  the  ten  days'  |>eriod  of  probation  before  being  allowed 
to  enter  other  States. 

This  was  Camp  Perry,  previously  described,  located  38 

miles  south  of  the  Way  Cross  Station,  and  40  miles  north  of 

I        Jacksonville,  where  the  epidemic  prevailed  chiefly.     All  egress 

from  Jacksonville  was,  perforce,  through  Camp  Perry  and  its  ten 

days'  probation. 

This  camp  was  a  means  of  protecting  not  only  other  States, 
but  the  uninfected  |K)rtions  of  Floritla  itself,  more  particularly 
Southern  Florida,  whose  health  authorities  refused  to  julmit 
within  their  limits  the  refugees  from  the  infected  districts  luiless 
they  had  jmssed  the  period  of  probation  at  C-amj)  Perry.  To 
assist  in  this  protection  to  Southern  Florida,  no  jjerson  was 
allowed  to  Itoard  a  Routh-bound  train  between  Way  C'ross, 
on  the  north,  and  Omnge  Park,  a  station  20  miles  south  of 
Jacksonville. 

Moreover,  through  south-bound  trains  were  boarded  at 
Way  Cross,  and  all  iMi.ssengers  rompelliHi  to  furnish  evidence  of 
coming  from  healthful  hK-alilies.     The  evidence  consisted  of 
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certificates  from  local  authorities,  liaggage-cliecks,  or  railroad- 
tickets  showing  they  were  purchased  in  the  North,  and  in  some 
instauces  letters  showing  by  the  superscription  and  stamps 
wljcre  the  person  liad  been. 

No  train,  exceiitiiig  the  special  government  train,  was 
allowed  to  stop  at  Camp  Perry.  A  govcninicnt  train  also 
carried  those  who  had  passed  tiie  ])eriod  of  probation  from 
Camp  Perry  to  a  point  3 J  miles  distant,  Folkstone,  wliere  they 
were  tmnsferred  to  a  regular  train  running  as  far  north  as  Way 
("loss,  Ga.,  where  another  translcr  had  to  be  made  to  a  regular 
north-bound  train.  No  Floriihi  pass(niger-ciir  was  allowed  to 
go  north,  and  more  than  lOOU  baggage-  and  freight-  cars  were 
disinfected  by  government  officers  before  being  allowed,  to  leave 
the  State. 

Tra  in- 1)1  sped  ion  Service  during  (he  Brwisjnck  Epidemic. 
— During  the  Brunswick  epidemic  the  following  regulations  for 
the  inspection  of  trains  were  promulgated  and  enforced : — 

Inspectors  will  allow  iioiio  to  board  n.  train,  unless  with  a  certinr«t«, 
between  Way  Cross  and  Savanuali. 

If  certilieate  can  be  exainineLl  l)efyre  boiinling,  witlioiit  detention 
to  train,  it  must  be  done,  and  tbosti  which  aru  unsalisfactorj'  will  not  lie 
allowed  to  board. 

After  boanliog,  the  certificate  ami  the  person  must  he  carefully  ex- 
amined and  the  inspector  assure  biuiscir  tli:il  the  passenger  is  not  recently 
from  Jesnp  or  any  infected  localit y- 

If  Llm  passenger  is  known  to  lie  a  recent  resident  of  Jesup  or  any 
infected  locality,  or  to  have  been  in  such  place  durinw  the  past  two  (2) 
weeks,  he  will  not  be  allowed  to  board,  even  if  he  has  a  certificate. 

If,  after  boardinij,  either  the  certificate  or  the  exaniination  of  pas- 
sengers is  not  satisfactory,  the  passenger  will  be  tiirne<l  over  to  the  city 
authorities  at  Way  (.'ross  or  Savannah,  or  at  the  place  where  he  dcsircK 
to  stop.     If  l>elween  these  places,  the  facts  to  lie  noted  and  reported. 

A  rword  will  be  kept  of  the  names  of  all  passengers  iuHpectcd,  name 
of  signer  of  certificate  and  his  rank,  date  of  iiispectioit,  thile  of  certificate, 
and  place  of  l>oarding  train;  and  where  passenger  is  bound  and  what  d>»> 
position  Is  made  of  him,  whether  passed  or  turned  over  to  lo<>nl  anthnri- 
ties;  also  any  other  Incts  worth  notice 

Inspectors  wUI  aid  local  qmirantinc  authorities  in  any  way  in  Uieir 
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power  consistent  with  their  duties,  nnd  give  them  any  information, 
obeying  all  local  qu-iraiitiuc  reguJiitioiis.  luspectors  report  to  Surgeon 
Carter,  United  States  Marine-Hospital  Seivioe,  or  A.  P.  English,  M.D. 

Rides  Adajited  by  Monigomery  Conference  for  Railroad 
Qnarantine. — The  following  are  the  rules  for  railroad  quaran- 
tine adopted  by  the  Qnarantine  Conference  held  in  Montgomery, 
Ala.,  March  a  to  7,  1889:— 


1.  Quarantine  should  not  be  made  against  any  place  until  it  is 
offleially  known  that  yellow  fever  or  other  infectious  or  contagious  dis- 
ease exists  at  ^lu-h  place. 

2.  Onl}'  competent  physieinns  bIjouUI  l>e  put  in  charge  of  quaran< 
tine  stations,  and  only  thordughly-^jualified  persons  should  be  einj)loyed 
as  inspectors  on  railway-trains. 

3.  Qniirantine  stiitions  located  on  railroads  should  be  established 
at  convenient  (loints,  on  one  oj'  Imtli  sides  of  u  town  or  station,  as  may 
be  deemed  utcissary. 

4.  If  an  opiden)ic  of  yellow  fever  or  other  infectious  or  contagions 
disease  exist  at  a  town  or  station,  tnuTis  carryini,'  passengers  or  freight 
ahould  be  required  to  pass  through  tlic  limits  of  such  towns  or  stations 
at  a  speed  of  not  less  th.-in  ton  miles  per  hour,  without  stopping  at  such 
towns  or  stations,  but  should  stop  at  tliu  qnarantine  station. 

5.  Passengers  to  or  from  such  infected  i>oint  should  only  be  received 
or  delivered  ui  the  (jniirnntine  station,  under  the  supervision  of  the 
quarantiin'  ofliccr  iti  charge  of  the  station. 

6.  Railway-tickets  may  lie  sold  to  persons  leaving  an  infected  place 
to  any  jioint  wiliinji  to  receive  them. 

7.  Ail  Luggage  from  any  infected  point  should  be  properly  disin- 
fected. 

8.  As  far  as  practicable,  the  same  rules  proposed  for  railroads 
should  lie  aj>plied  to  vessels  of  ever}'  kind,  stage-coaches,  or  other  means 
of  travel. 

9.  The  jiassage  of  rail  raid -trains  through  any  point  on  the  line  of 
road,  whether  infected  or  not,  should  not  Iw  prohibited  b^'  any  quaran- 
tine regulations.  Tlic  conductors  of  passenger-trains  should  close  the 
windows  and  vcntilntora  and  lock  tbe  doors  of  cars  passing  through  any 
place  where  a  train  is  not  permitted  to  stop. 

10.  All  freight  to  any  infectetl  place  should  be  delivered  either  at 
the  quarantine  station  or  the  nearest  railway-station  to  such  infected 
point  where  it  can  be  properly  cared  for. 
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11.  All  mnil-mattcr  from  any  inleeted  place  should  be  properly 
disinTected  l>y  the  United  State's  Goveriiim'nt ;  and  mail-matter  intended 
for  infected  points  should  bo  put  off  the  trains  at  the  quarantine  stnlions. 
The  United  States  Govertimont  should  instruct  postmasters  to  receiye 
and  deliver  mails  at  such  quarantine  stations. 

12.  Railroads  and  express  companies  niny  receive  for  transporta- 
tion from  any  infet-ted  pUkce,  during  the  time  such  infection  exists,  any 
merchandise  or  traffic  consigned  to  places  willing  to  receive  it. 

13.  Stale  authorities  should  employ  comi»etent  persons  on  passen- 
ger-trains as  inspectors  of  passengers,  baggage,  and  express  matter,  as 
additional  ])rccaution ;  but  the  fact  of  inspectors  being  uu  such  trains 
should  not  relieve  trains  carrying  passengers  or  express  matter  or 
baggage  from  stopping  at  qu.trantiue  stations  for  such  inspection  as  the 
ollicer  in  charge  may  determine  to  be  necessary. 

14.  It  is  recommended  that  all  quarantines,  as  far  as  practicable, 
should  be  uniform  in  their  requirements  and  oiwrations,  which  will 
greatly  contribute  to  the  preventicm  of  panics,  and  tend  to  allay  un- 
necessar}'  excitement  and  fear  on  the  part  of  the  people. 

15.  The  form  of  health  certilicatc  ado]>ted  by  the  Quarantine  Con- 
vention held  at  Montgomery,  March  5,  1889,  should  be  prepared  for 
health  oHlcers  to  issue  to  such  persons  as  may  l>e  found  entitleil  to  re- 
ceive the  same.  A  copy  of  this  certificate  shoidd  be  printed  with  these 
rules,  and  conspicuously  posted  at  railway -stations. 

16.  It  is  the  desire  and  intention  of  health  authorities,  as  Cur  M 
practicable,  to  throw  every  safeguard  around  the  public  health  of  all 
localities.  Municipal,  county,  and  State  authorities  are  expected  to 
co-operate  in  every  [>os8iblo  way  with  houUh  ullieers  located  in  towns, 
villages,  and  cities,  and  in  charge  of  «|uarantinc  stations,  to  enable  them 
to  j>revent  the  introduction  or  spread  of  yellow  fever  or  other  infectious 
or  contagious  diseases. 


It  was  also  resolved  by  this  confeTciicc  that  the  best  form 
of  disiufectaut  for  personal  baggage  is  moist  heat. 

The  methods  of  railroad  quarantine  may  also  be  studied 
in  a  review  of  the  action  taken  to  prevent  the  introduction  of 
small-pox  into  the  ITjiited  States  from  Canada,  wlierc  it  prevailed 
extensively  in  the  fall  and  winter  of  1885,  and  January  and 
February,  1886. 

The  following  regulations  were  issued  by  the  Surgeon- 
General  of  the  Marinc-Hospitsil  Service,  October  10,  1885: — 
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The  act  approved  April  20.  1878,  entitled  "An  net  to  prcvt-nt  the 
introduftion  of  contagions  or  infectious  diseas^-s  into  tlic  United  States,'' 
provides  tliat  no  vessel  or  vehicle  coming  from  any  forcinn  p()rt  or 
country  where  any  contagious  or  infectious  disease  exists,  or  any  veBscI 
or  vehicle  conveying  iHirsons,  merchandise,  or  animals  affecte<l  with  any 
contagious  tliswtsc,  slmtl  enter  nuA'  port  of  the  United  States,  or  j^ass  the 
boundary-line  between  the  United  Stjites  and  an^'  foreign  countrj",  except 
in  Bitch  manner  as  nmy  be  prescribed  under  said  act. 

Attention  is  now  directed  to  the  prevalence  of  the  contng:ioua  and 
infectious  disease  of  siuall-pox  in  Montreal  and  other  i)iaces  in  the  Do- 
minion of  Canada,  and  the  law  referre<I  to  is  held  to  apply  alike  to  trains 
of  cars  and  other  vehicles  crossing  the  border,  and  to  vessels  entering 
ports  on  the  northern  fioutier. 

liecause,  lliereHire,  of  the  danger  whieli  attaches  to  the  trans|)orta- 
tion  of  persons  and  baggage,  an<i  articles  of  mercharulise,  or  animals, 
from  the  infected  districts,  the  following  regulations  are  framed,  under 
the  €lireetiun  of  the  Secretary  of  the  'rreaMury,  and  subject  to  the  &\i- 
proval  of  the  President,  for  the  protection  of  the  health  of  the  people  of 
the  United  States  against  the  danger  referred  to: — 

1.  Until  further  orders  all  Tessols  arriving  from  ports  in  fanada, 
and  trains  of  cars  and  other  vehicles  crossing  the  border-line,  must  lie 
examined  by  a  medical  in8i»ector  of  the  Marine-Hospital  Service  before 
they  will  be  allowed  to  enter  the  Unitctl  States,  unless  provision  shall 
have  been  made  by  State  or  municipal  t|unnintine  laws  and  regulations 
for  such  examination. 

2.  All  persons  arriving  from  Canada,  by  rail  or  otherwise,  must  be 
examined  by  such  medical  inspector  before  they  will  be  allowed  to  enter 
the  United  States,  unless  provision  has  been  made  for  such  examination. 

3.  All  persons  coming  from  infected  districts,  not  giving  satisfac- 
tory  evidence  of  protection  against  small-j^ox,  will  be  prohiliited  from 
proceeding  into  the  United  States  until  after  siicli  period  as  the  medical 
inspector,  the  local  quarantine,  or  other  sanitary  oUicer  duly  auliwui/ed, 
may  direct. 

4.  The  inspectors  will  vaccinate  all  unprotected  persons,  who  desire 
or  are  willing  to  submit  to  vaccination,  free  of  charge.  A  ny  such  jMirsou 
revising  to  be  vaccinated  shall  be  prevented  from  entering  the  United 
States. 

5.  All  baggage,  clothing,  and  other  effects,  and  articles  of  mer- 
chandise, coming  from  infected  districts,  and  liable  to  carry  infection,  or 
suspected  of  being  infected,  will  be  subjected  to  thorough  disinfection. 

6.  All  persons  showing  evidence  of  having  had  small-pox  or  vario- 
loid, or  who  exhibit  a  well-deGncd  mark  of  recent  vaccination,  may  be 
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considered  protected ;  but  the  weiiriug-Jipparel  ami  linggage  of  aucb  pro- 
tected persons  who  may  come  from  iiifec'ted  districts,  or  have  lH.'en 
exposed  to  infection,  will  be  Bul»Jecled  to  tUorough  disinfection  as  pro- 
vided. 

7.  CustomH  ofllcers  and  United  States  medical  innpectors  will  con- 
Bult  and  act  in  con  jii  net  ion  with  antliortzeil  State  and  local  liealth  aiitlior- 
ities  so  tar  as  may  lie  ]in(etic!tble.  and  iinneeessary  dtlentioiv  of  trains  or 
other  vehicles,  persons,  imitnalB,  baggage,  or  mereliantlise,  will  be  avoided 
so  far  as  may  be  consistent  with  the  ]>revention  of  the  intrmUiction  of 
diseases  dangerous  to  tlie  public  licaltli  into  rhe  United  States. 

8.  Inspectors  will  make  lull  weekly  reports  of  services  performed 
under  this  regnlation. 

a.  As  provided  in  Section  5  of  said  act,  all  ipiarantine  officers  or 
agents  acting  under  any  State  f)r  niuuici[>a]  system,  npon  the  apjtiieatinn 
of  the  respective  State  or  nmnicipHl  imtliorities,  are  empowered  to  enforce 
the  provisions  of  tiiese  regulations,  and  are  hereby  authorized  to  prevent 
the  entrance  into  the  Unitc<l  Sti«le<*  of  any  vessel  or  vehicle,  person, 
mercliandise,  or  animals  prohibited  under  the  act  aforesaid. 

10.  In  the  enforcement  of  these  regnlaLions  there  shall  be  no  inter- 
ference with  any  quarantine  laws  or  regulations  existing  under  or  to  be 
provided  for  by  any  State  or  nuiiiieipnl  authority. 

The  following  are  the  special  iiisinictions  for  the  giiidnnce 
of  sanitary  insiiector.s,  issued  by  Surgeon  H.  W.  Austin,  in 
charge  of  tlie  inspection  service  on  the  ("luiadian  frontier  from 
Buffalo,  N.  Y.,  to  the  Atlantic  roast  during  the  epidemic  above 
referred  to  (see  Marine-IIospiUil  Report,  188G): — 


Reoulatjonb  tor  Sanitarv  iNSPECToaa 

The  following  instructions  will  be  observed  by  the  sanitary  inspec- 
tor on  the  following-mentioned  railroads  crossing  the  Unite«l  States 
boundary-line, — viz.,  the  Grand  Trunk  Railway,  at  Rouse's  Point,  N.  Y., 
and  Island  I'ond,  Vt. ;  the  Pjijisinapsic  Railroji<l,  nt  Newport,  Vt.  ;  the 
Central  Vermont  Railroad,  at  Highgate  Springs  or  Saint  Albans;  the 
Canada  Atlantic,  at  Rouse's  Point,  N.  Y.,  and  the  Southeastern  Rail- 
way, at  Riohford,  Vt. : — 

All  persons  bound  for  the  United  States  coming  from  Montreal,  or 
other  places  in  Canada  where  small-pox  prevails,  must  produce  satiafac- 
tory  evidence   to   the   inspector  tlmt   they    are   protected   by  a  recent 
vaccination,  or  submit  to  this  operation  before  they  are  allowed  to  cross  ' 
the  boundary-line. 
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Inspectors  will  vRccinfttt'  nil  iiiiprotticted  tK'rsons  free  of  charge. 

Persons  coniiiijj;  IVoin  Moiitn-iil,  or  siibiirlmn  villages,  will  he  care- 
lully  questioneil  ns  to  tbeir  resiilence,  whether  smiill-pox  has  occ«irrctl  in 
tlif  ir  I'ftiiiiliiiB,  or  whether  they  have  Ijt'tu  in  eotUart  with  tlie  disease. 

Inquiries  should  .iIho  be  iiiaile  rehitive  tn  liieir  lmg«jn«:e,  whether  it 
consists  of  bedding,  lioiiselinld  goods,  etc.,  likely  to  Ik;  infected;  and  if 
any  person  or  article  of  baggage  is  considered  by  the  inspector  infected 
or  liliely  to  introdnce  the  disease  into  the  country,  he  or  it  shonld  not  be 
permitted  to  tross  the  line  into  the  United  States. 

Yon  may  eoiisidcr  persons  jirotccied  who  may  show  evidence  of 
having  had  tiic  sniall-pox  or  varioloid,  or  who  exhibit  a  well-defined  mark 
of  vaccination.  Acee])t  as  evidence  of  protection  a  certificate  fn»ni  any 
physician  in  good  standing  that  the  person  presenting  the  same  has  been 
sncccssfiilly  vaccinated.  Shonld  yon  doubt  the  validity  or  authenticity 
of  the  certiticate.  you  may  refuse  any  such  jHTfioii  presenting  the  same 
the  privilege  of  crossing  tlie  border  utdess  he  submits  to  vaccination, 
baggage  known  to  have  come  from  nay  inCecled  district,  nu()  believed  to 
be  infectetl,  will  be  thoroughly  fnnitgatcil  with  sulphur  at  Rouse's  Point, 
Saint  Albans,  Tlichlbrd,  Xewjiort,  and  Islnnd  Pond. 

Weekly  reports  slionltl  Ua  made  to  .Surgeon  U.  W.  Austin,  United 
States  Marine-Hos|)iital  Service,  lliirlington,  Vt.,  of  the  numlier  of  trains 
inspected,  number  of  persons  examined,  ninnlu>r  of  jversons  vaccinated, 
numlier  of  pieces  of  baggage  fumigated,  and  any  other  iuformation 
relative  to  services  performed  by  the  inspector. 


It  will  be  observed  lliat  all  tlio  railroads,  five  in  number, 
over  wlitch  passengers  or  rieio;ht  might  be  brought  direct  from 
Canada  into  the  New  England  State.s,  were  guarded. 

Besides  the  line  commanded  by  Surgeon  Austin  (Atlantic 
coast  to  Bufiald),  nnother  line  was  under  the  direction  of  Passed 
Assistimt  Singeoii  \\'h('eler.  at  points  east  of  Butt'alo,  and  still 
another  on  the  Mieliigan  frontier,  under  comninnd  of  Surgeon 
\V.  H.  Long.  These  lines  were  established  at  tlie  request  and 
with  the  eo-o]ieration  of  the  authorities  of  tlie  res]»ecfive  States. 
Thirtv-six  insprctnr.s  were  (employed  at  37  stations,  who  e.vam- 
ined  49,631  persons  on  railroad-trnins,  vacciiuited  16.547.  and 
detained  or  sent  back  603.  The  contents  of  more  than  7000 
pieees  of  baggage  were  disinfected.  The  measures  taken  were 
successful. 
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In  1893,  at  a  time  when  tlicre  was  imiDinent  danger  that 
cholera  might  be  iutrodaced  into  the  aeapboaid  cities  of  the 
United  States  and  carried  hy  immigrants  to  the  far  West  and 
tlie  interior  cities  and  towns,  si  most  carefully  formulated  plan 
of  railroad  medical  in!4[>ection  of  immigrants  was  drawn  up;  and 
while  it  was,  fortunately,  never  necessary  to  carry  out  the  pro- 
visions made  at  the  time,  the  following  regulations  will  well  show 
the  scojie  and  general  design  of  the  protective  and  restrictive 
measures  contemplated : — 

Railboab  Medical  Inspfxtion  or  iMMioaANTa. 

TKEAi<l-KT    DePAHTMKirT, 

Ofl)c«  rit  Uic  Hu[i«rvi»liii;  HuiRPon-OeDeral  Unitad  fWalM 
M>riiie'Hn«pital  S<Tvioe, 

Wabuinciwn,  August  23,  1893. 

Inalructiona  for  the  Outdance  of  Medical  Officers  of  the  Marine- Hoajtital 
Service,  Sanitary  Inspector*,  and  others  concerned. 

1.  One  or  more  mcflieal  insportors  simll  accompany  immigmnU 
ttom  the  point  or  departure  of  each  immigrHtit  train,  and  shall  im- 
meiliatcly  coiiuiumu'i-  making  a  fart;fiil  ins[>ectiijn  of  every  passenger — 
man,  wonnin,  and  child — upon  the  train.  This  inRjxtction  shall  t-onsist  in 
identifying  each  ]>a8Benger  with  the  bpalth  card  or  cards  he  or  she  may 
hoM,  and  satisfying  himself  as  to  (he  health  of  pnoh  i^erson  at  the  time 
of  said  in8|)ection.  He  shall  jiasa  through  the  train  once  every  hour  or 
olTteiicr,  if  ho  has  reason  to  hclicve  any  person  is  sulfering  with  diarrhcsa 
or  other  symptoms  of  cholera. 

2.  The  railroad  comjianies  will  be  expected  to  furnish  earth^closets, 
which  Hhotiid  be  used,  and  the  regular  closets  of  the  car  are  to  l)e  Iocke<l. 
Thene  t-arth-closets  shall  be  destroyed,  before  the  train  reaches  its  des- 
tination, at  such  points  as  the  railroad  otlicials  shall  designate.  It  shall 
Ih!  the  duty  of  the  inspector  to  see  that  the  earth-closets  are  kept  clean 
and  fro^uently  di!iinfected,aud  the  cars  properly  ventilated  and  free  from 
all  offensive  odors  and  dirt. 

8.  He  shall,  upon  the  least  suspicion  of  clioiera  among  the  immi- 
grauta,  have  the  suspected  (lerson  or  persons  immediately  remove<l  to 
the  hospital  car  at  the  rear  of  the  tniin,  disinfect  all  cjecta,  and  take 
every  precaution  possible  to  prevent  the  sjvrcad  of  the  disease  among  the 
IMi-sBengers  by  thoroughly  disinfe<'tlng  that  portion  of  the  car  (x-cupied 
by  the  sttsjMHitB,  the  simplest  means  for  this  pur])osc  being  a  solution  of 
bichloride  of  mercury  iu  the  proportion  of  1  to  800. 
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4.  Til*;  inspectors  will  .it  oiico  uotify  tlie  conductor  of  the  train 
upon  the  first  B|vpt'araiice  of  a  suspicious  case,  in  order  that  the  hospital 
car  limy  he  switchuil  olF  nt  thu  lirst  (U'sigimtccl  switch,  and  the  health 
otHcer  of  thu  cmiiit}'  in  whieli  said  HwiLch  is  located  be  iiii mediately 
notified  to  take  charge  of  this  car. 

5.  It  is  exiiectod  that  the  niilrouds  will  furnish  a  ear  for  hospital 
piirposes,^  ill  which  tlie  seats  can  lie  rea<lily  converted  into  beds  suitable 
i'tn-  the  cure  of  the  sick.  The  necessary  bedding  will  be  furnished  by  the 
United  States  .Marine-llc^spitul  Service. 

8.  Disinfectants,  consisting  of  packages  of  bichloride  of  mercury 
ami  an  ulkrili,  will  be  fiunisjied  the  medical  inspector  in  j)ro|)er  qnantities 
for  adding  to  a  two-gallon  wooden  bucket  of  water;  also  a  quantity  of 
carlKjIicacid  in  solution  and  other  approved  <lisinfcctant8.  Each  hospital 
car  shall  bt-  p(iiii])i»t:d  with  n  dozen  two-gallon  wocxlen  Inickets  for  holding 
dlsinlVcting  Ihiids,  luilf  a  dozen  mops,  one  or  more  hand  force-pnm|i8 
with  rose  B])rinkler8,  one  or  more  commodes  and  l)cd-pana,  half  a  dozen 
eiglil-oiince  liatd-rubber  syringes,  half  a  dozen  tiunblers,  one  dozen 
rublkff  sheets,  and  oni'  dozen  fee<ling-cnps  lor  administering  medicine. 
There  shall  also  be  fiunished  an  oil-stove  for  heating  water,  and  several 
tin  boilers  and  tin  cwps. 

7.  Medical  mipjtliex,  etc.,  consisting  of  tannic  arid,  hydrarg.  chlorl- 
dnra  mite,  tincture  of  opinm,  nuistard  or  mustard  papers,  chloroform  or 
ether  siilpli.,  whisky,  brandy,  and  one  or  more  hypodermatic  syringes; 
also  supply  of  Stpiibb's  Diarrbcna  Mixture  for  checking  looseness  of  the 
bowels  or  premonitory  diarrhiea. 

Walter  Wyman, 
Superviaiug  Suryeon-Oeneral. 

Interstate  Quarantine. 

The  general  priiuiples  governing  interstate  quarantine  are 
the  same  as  those  pcrtainiiij,'^  to  tlic  maritime  and  foreign  quar- 
antines, witli  the  exception  tliat,  instead  of  dealing  with  sliips  as 
the  media  of  transportjition,  we  must  deal  witli  trains  on  rail- 
roads, Hnes  of  stage-eoaclu's,  and  steatn-hnats  plying  on  the 
inhind  waters  of  the  United  States.  The  principles  are  ahnost 
suffieiently  elabonited  in  the  previous  se<'tioiis  on  tmin  insp<'rtion 
in  the  case  of  yellow-lever  epidemics,  and  the  precautions  vvliich 
were  inider  consideration  for  the  prevention  of  the  spread  of 
cholera  by  means  of  emigrant  trains. 

An  important  matter  is  the  one  of  notification.     It  will  be 
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seen,  by  a  study  of  tlie  regulations  for  interstate  quarantine 
which  follow,  that  State  and  municipal  health  officers  are 
requested  to  notify  the  Supervising  Surgeon-General  of  the  ajv 
pcarance  of  any  of  tlie  qntinmtinable  diseases  in  their  States  or 
localities,  thus  enuUliu'i;  !iip[)ropriate  measures  to  be  taken  to 
prevent  their  spread  without  the  loss  of  valuable  time,  for  time 
in  the  management  of  epidemics  is  of  the  utmost  importance. 
Many  an  epidemic  which  has  assumed  vast  pro|X)rtions  would, 
if  recognized  in  time,  have  been  capable  of  easy  management 
and  of  being  confined  to  the  seat  of  its  first  outbreak.  It  is 
always  comparatively  easy  to  confront  an  open  enemy;  it  is  the 
insidious  spread  of  disease,  either  unrecognized  or  concealed  for 
reasons  of  business  policy,  that  causes  delay  in  tin'  inception  nf 
preventive  measures,  and  is  most  to  be  dreaded  fium  a  sanitary 
stand-point. 

The  following  are  the  regulations  prepared  in  the  Marine- 
Hospitnl  Eiueau  to  prevent  the  introduction  of  contagious  dis- 
eases into  one  Stiite  or  Territory  or  tlie  District  of  f'ohunbia  from 
another  State  or  Territory  or  District  of  Columbia.  It  is  ex- 
pected tliat  additional  regidations  will  Ite  promulgated  from  time 
to  time  as  circumstjinces  demand  : — 

InTEKSTATE   QUARANTtNS. 
AHTICXJC   I. — QUARANTINE  DTSKASES. 

1.  For  tli<?  purpose  of  those  regulations  the  qijarnntinahle  diseAses 
are  cholera  f choleriue),  yellow  fever,  smnll-jnix,  typhus  IV-ver,  leprosy,  mid 
plague. 

ARTICLE   U. — NOTiriCATION. 

1.  State  and  municipal  health  officers  ehoultl  iniinetlialely  notify 
the  8upcr%i.sing  Siirgemi-Oeneral  t»r  the  United  St!iti-s  Mnrine-lloispiial 
Seni'tce,  hy  tclejjriiph  or  by  letter,  nf  tiie  existence  of  any  of  the  ahnvu- 
mentioned  quaruntinable  diseases  in  their  respective  States  or  localities. 


ARTICLE    III. — ORNEKAL    RE<IlILATIONS. 

1.  Per«oii9  KuflTering  from  a  quarantinable  disease  shall  be  isolated 
until  no  longer  ca|)able  of  tninsniitting  the  disease  to  others.  Persons 
exposed  to  the  infection  of  a  qu:irantinable  diseaao  F^iutll   be  isolated, 
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under  observation,  for  such  a  period  of  time  as  may  be  necessary  to 
demtiiistrate  their  freedom  from  the  disense. 

All  articles  pertaining  to  such  persons,  liable  to  convey  infection, 
shall  be  tlttjiuret^ted  :is  liereinartcr  juovided. 

2.  The  aiHirtments  occupied  hy  pL-rsons  siiltering  from  quarantin- 
able  disease,  and  adjoining  apurtiiR'nts,  when  deemed  infected,  togi-lher 
with  articles  tLerein,  shall  be  disiiitwtcd  upon  tlie  termination  of  the 
disense. 

3.  Comtniuiieation  shall  not  \te  held  with  tlie  above-named  persons 
and  apartments,  except  nndcr  tlie  direction  of  a  dul3-([ii!i]ified  otllcer. 

4.  All  eases  of  qua  rant  in  able  disease,  and  all  cases  siispcetcd  of 
belonging  to  this  class,  shall  be  at  once  rei>orted  by  the  pliysician  in 
attendance  to  the  pro])er  authorities. 

5.  No  cnmmnn  cai  licr  slnill  accept  for  transportation  any  person 
sutiering  willi  a  quaranlinable  disease,  nor  any  infccteil  article  of  clothing, 
bedding,  or  person  id  property. 

Bodies  of  pcrsf»ns  who  have  died  from  any  of  the  said  diseases 
shall  not  be  transported  .save  in  hernu-tically-scalcd  coHiiis,  .nnd  by  the 
order  of  the  State  or  local  health  olHcer. 

6.  In  the  event  of  the  prevalence  of  smallpox,  all  [leisons  exposed 
to  the  infection,  vyho  are  not  prott'cte<l  b^-  vaccinatJoii  or  a  previous 
attack  of  the  disease,  shall  be  at  once  vaccinated  or  isolated  for  a  period 
of  fourteen  days. 

7.  Ihiring  the  i>rcvaletice  of  cholera,  ail  tlte  dejecta  of  cholera 
patients  slnill  be  at  once  disinfected,  as  hereinaltcr  provided,  te  prevent 
possible  einitaintnation  of  the  food-  and  water-  supply. 


AKTUl.E    IV. — YKLhOVf    FEVKlt. 

In  addition  to  the  foregoing  regulations  contained  in  Article  I,  the 
following  s{}ecLal  provisions  arc  made  with  regard  to  the  prevention  of 
the  intrtKliiction  and  spread  of  yellow  fever  ; — 

1.  Localities  infected  with  yellow  fever,  and  loodilies  contignons 
thereto,  shouUl  be  dei)0i)ulated  as  ra]tidly  and  as  («m|iletcly  as  possible, 
so  far  as  tlie  same  can  be  safely  d«)ne;  persons  from  non-infected  locali- 
ties, ajjd  who  have  not  been  ex|iosed  to  infection,  being  allowed  to  leave 
without  detention.  Those  who  have  been  exposed,  or  who  came  from 
infected  localities,  shall  be  re(]nirwl  to  nndergfi  a  period  of  detention  and 
observation  of  ten  days,  from  tlie  date  of  last  exposure,  in  a  camp  of 
probation  or  other  designated  place. 

Clothing  and  other  articles  capable  of  conveying  infection  shall 
not  be  transjiorted  to  non-infected  localities  without  disinfection, 

3.  Persons  who  have  been  exposed  may  be  permitted  to  proceed 
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without  detention  to  placea  willing  to  receive  tliem,  autl  incapable  of  be- 
coming infected,  when  iirruiigenienlB  Lave  been  perfected  to  the  satisfac- 
tion of  the  |tro|ier  health  oHicer  to  insure  tlieir  detention  in  said  places 
for  ft  i>eriotl  dI'  ten  days. 

:{.  The  BiiH|iecls  who  are  isolated  under  the  pi-ovisions  of  paragraph 
1,  Article  111,  shall  be  kept  five  from  all  |K»«sibility  of  infection. 

4.  So  far  as  po8sil»le  the  sick  should  be  removed  to  a  central  loca- 
tion  for  treatment. 

5.  Buildings  in  which  yellow  fever  has  occurred,  and  localities  be- 
lieved to  be  infected  with  said  disease,  must  be  disinfected  as  thoroughly 
as  possible. 

6.  As  soon  as  the  disease  beconicH  epidemic,  the  rnilroad-trainB 
carrying  persons  allowed  to  depart  from  the  city  or  place  infecteil  with 
yellow  fever  shall  be  under  medical  supervision. 

7.  Common  carriers  from  the  infected  districts,  or  believed  to  be 
carrying  persons  and  effects  capable  of  conveying  infection,  shall  be  sub- 
ject to  sanitary  inspection,  aiul  such  persons  and  ejects  shall  not  be 
allowed  to  proceed,  except  as  provided  for  by  pamgraph  2. 

8.  At  the  close  of  an  epidemic  the  houses  where  sickness  luu 
occurred,  and  the  contents  of  the  same,  and  houses  and  contents  that 
are  presumably  infected,  shall  lie  disinfected  as  hereinafter  preacribed. 


A&TIOLK  V DISINrEOTION. 


For  Cholera. 


1.  The  dejecta  and  vomited  matters  of  cholera  jwtients  shall  be 
received  into  vessels  containing  an  acid  solution  of  bichloride  of  mer- 
cury (bichloride  of  mercury,  1  part;  hydrochloric  acid,  2  parts;  water, 
lOWO  |)art8)  or  other  efficient  germicidal  agent. 

2.  All  bedding,  clotliing,  and  wearing-apparel  soiled  by  the  dia- 
charges  of  cholera  |iationts  shall  be  disinfected  by  one  or  more  of  the 
following  methods  : — 

(<i)  By  com|)lete  immersion  for  thirty  minutes  in  one  of  the  above* 
named  disinfecting  Holutions. 

(6)  By  boiling  for  llfteen  minutes,  all  articles  to  be  completely  sub- 
tnerged, 

(c)  By  exposure  to  steam  at  a  temperature  of  lOO'*  to  103°  C.  for 
thirty  minutes  after  such  tcm|)eratHre  is  reached. 

3.  Any  woo<lwork  or  furniture  contaminated  by  cholera  discharges 
shall  be  disinfecte<i  by  thorough  washing  with  a  germicidal  solution  •• 
provided  in  paragraph  1,  Article  V. 
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For   Yellow  Fever. 

4.  Apartments  infecte<l  by  occupancy  of  patients  sick  with  yellow 
fever  shall  be  disinfected  by  one  or  more  of  the  following  methods: — 

(a)  By  thorough  Wfijshing  with  one  of  the  germicidal  solutions 
mentioned.  If  ainirehension  is  felt  as  to  the  jjoisonons  ellects  of  the 
mercury,  the  surfaces  may,  after  two  liours,  be  washed  with  clear  water. 

(6j  Thorough  washing  with  a  5-per-cent.  solution  of  pure  carbolic 
acid. 

(c)  By  sulphur  dioxide,  twenty-four  to  forty-eight  hours'  exposure, 
the  apartments  to  be  rendered  as  air-tight  as  [joasible. 

5.  Bedding,  wearing-apparel,  carpets,  hangings,  and  draperies 
infected  by  yellow  fever  shall  be  disinfected  by  one  of  the  following 
methods : — 

(a)  By  exposure  to  steam  at  a  temperature  of  100°  to  102°  C.  for 
thirt}'  minutes  after  such  temperature  is  rcjiched. 

(b)  By  boiling  for  fifteen  uiinutes,  all  articles  to  be  completely 
submerged. 

(c)  By  thorough  saturation  in  a  solution  of  bichlori<le  of  mercury, 
1  to  1000,  the  articles  lieing  allowed  to  dry  before  washing. 

Articles  injured  by  steam  (rubber,  leather,  containers,  etc.),  to  the 
disinfection  of  which  steam  is  inajiplic'ible,  .nhall  be  disinfected  by  thor- 
oughly wetting  all  surfaces  with  (a)  a  solution  of  bichloride  of  mercury 
1  to  800,  or  (b)  a  5-i)er-<."enl.  sohition  of  oiirbolic  auid,  the  articles  being 
allowed  to  dry  in  the  open  air  |>rior  to  being  waslied  with  water,  or  (c) 
by  exposure  to  sulphur  Himigation  in  an  apartment  air-tight,  or  as  nearly 

so  as  possible. 

For  SmaU-pox. 

6.  Apartments  infected  by  8mall-]K)X  shall  l>e  disinfected  by  one  or 
both  of  the  following  methods: — 

(a)  Exposure  to  sulphur  dioxide  for  twenty -four  to  forty-eight 
hours. 

(6)  Washing  with  a  solution  of  bichloride  of  mercury  1  to  1000,  or  a 
5-i>er-cent.  solution  of  pure  carbolic  acid. 

7.  ClotLing,  bcilding,  and  articlcH  of  furniture  exposed  to  the  infec- 
tion of  small-pox  shall  be  disinfected  by  ouu  or  more  of  the  following 
methods : — 

(a)  Ex{K>8ure  to  sulphur  dioxide  for  twenty-four  to  forty-eight 
hours. 

(6)  Immersion  in  a  solution  of  bichloride  of  mercury  1  to  1000,  or 
a  5-por-ceftt.  solution  of  pure  carbolic  acid. 

(c)  Kxposure  to  steam  at  a  tem|>orature  of  100°  to  102°  C.  for 
thirty  minutes  after  such  tcmpurattire  is  reached. 
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(d)  Boiling  for  fifteen  miuutcs,  the  articles  to  be  completely  sub* 
merged. 

For  Typhua  Fever. 

8.  Apartments  infected  by  t3-phii8  fever  ehall  be  disinfected  by  one 
or  botli  of  the  fulli^wiiig  luetlicds  : — 

(a)  Exposure  to  sulphur  dioxide  for  tweuty-four  to  forty-eight 
hours. 

{b)  Washing  with  a  solution  of  bichloride  of  mercury  1  to  1000,  or  a 
5-i)er-cent.  solution  of  pure  carbolic  acid. 

9.  Clothin<i,  i>eddiuy;,  :ind  articles  of  furniture  exposed  to  the  iufeo 
tion  of  tyjihus  fever,  shall  be  disinfected  by  one  or  more  of  the  following 
methods : — 

(a)  Exposure  to  sulphur  dioxide  for  twenty-four  to  fortj'-eight 
hours. 

(6)  Immersion  in  a  solution  of  bichloride  of  mercury  1  to  1000,  or  a 
5-iK'r-ccnt.  solution  of  pure  csirltolic  ncid. 

{c)  Exposure  to  stcnm  at  a  temperature  of  100°  to  102°  C.  for 
thirty  minutes  alter  sucli  tcmper-iture  is  rea<^i»ed. 

(d)  Boiling  for  tifteeii  minutes,  the  articles  to  be  completely  sub- 
merged. 

lyfUNICIPAL   QUAR.\NTINE. 

It  is  now  genei-ally  conceded  that  a  small  uurabpr  of 
of  Cfjrtain  ones  of  the  quaraiitiuahle  diseases  may  exist  in  a  city 
of  coiisidcrahlo  size,  withmit  ^'■iviiig  rise  to  serious  appreljension, 
if  intelligent  and  vigorous  measures  for  the  prevention  of  its 
spread  are  taken,  and  if  scientific  measures  lf>r  the  isolation  of 
patients,  the  surveillance  of  those  exposed  to  infection,  and  the 
disinfection  of  apaitmciits  and  articles  infecled  are  carried  out. 
It  is  regarded  as  very  imporhiiit  Hint  the  sick  should  be  removed 
to  centrally-locatc^d  hospital  establishments  for  treatment,  thus 
increasing  ease  of  matmgoment  and  administration,  and  dimin- 
ishing tho  number  of  foci  of  infection.  The  surveillance  of 
those  exposed  to  infection  should,  in  general,  be  for  a  period  of 
time  equal  to  the  usual  period  of  incubation  of  the  disease  to 
which  they  have  been  exposed.  In  the  case  of  small-pox  it  may 
l»e  unnecessiiry  at  times  to  detain  the  suspects  tlie  full  jieriod  of 
incubation,  provided  they  are  vaccinated  and  their  clothing  aud 
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|>ersoiial  effects  are  rendered  safe  by  efficient  disinfection.    They 
should,  however,  be  kept  under  observation. 

For  the  suppression  of  small-pox  in  cities  in  which  it  has 
made  its  appearunce,  and  in  wliich  it  threatens  to  become  epi- 
demic, the  folhjvviiig  suggestions,  made  by  the  hcaltli  authorities 
of  the  Northwest,  wdl  undoubtedly  prove  of  value : — 

L  The  city  should  be  divided  into  districts  containing  not  more 
than  10,000  i)cople. 

2.  Kai-h  district  should  be  (>l«CL-d  lUKler  the  suiwrvision  or  a  compe- 
tent iiicdic.'il  inspector  with  necessary  assistants  (a)  to  ninkc  »  hoHse- 
to-hoose  inspection  ;  (b)  to  siiccessfidly  vaccinate,  within  the  shortest 
poasililc  titue,  all  persons  who  have  not  been  vnccinated  during  the  out- 
brenk,  the  lirs^t  vju-ciimlion  to  be  eotuivleted  within  seven  dnys ;  (c)  to 
properly  disinfect  all  houses  and  their  contents  where  small-pox  occurs. 

3.  Necessary  means  and  appliances  for  cfUcient  disinfection  of  nin- 
terials,  premises,  etc.,  should  be  jirovided  as  the  exigencies  of  e.ach  district 
may  require. 

4.  Each  c»sc  of  small-iiox  should  be  immediately  removed  to  a 
suitftbl}'  constructed  and  (troperly  etiuipped  and  ollicered  isolation 
hospital. 

f>.  Except  in  extreme  cold  Aveather,  liospital  tents,  as  prescrilied  in 
the  United  States  Army  itcgulations, lloored  and  warmed,  are  preferable 
to  the  averaiic  lii>spital  or  private  dwellinji,  and  increase  the  chances  of 
recovery  of  the  (lulifnts,  CascHof  sni)ill-[>rjx  necessarily  retained  in  their 
own  homes  should,  with  their  attendants,  be  rigidly  isolated  during  the 
period  of  danger,  and  physicians  visiting  such  (latients  professionally 
shouhl  be  subject  to  such  regulations  as  may  Ik;  prescribed  by  the  local 
health  officer. 

6.  Persons  exposed  to  small-pox  contagion  shonid  bv  immediately 
vaccittateil  and  kept  under  observutioa  for  not  less  than  fourteen  d.-iya 
from  time  of  last  exposure. 

7.  It  is  the  sense  of  this  Conference  that  unless  such  measures  are 
enforced,  it  will  lie  necessary  for  neighboring  cities  and  States  to  exclude 
all  persons  from  such  city  who  are  not  protected  against  small-iiox  \iy 
recent  vaccination,  and  to  require  proper  disinfection  of  all  clothing,  bag- 
gage, and  merchandise  capable  of  conveying  «mall-pox  infection. 

The  subject  of  municipal  quarantine  naturally  suggests  a 
subdivision  of  the  subject,  viz.,  domiciliary  quarantine,  or  the  ex- 
ercise of  restrictive  measures  Against  a  particular  house  or  part 
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of  a  liouse  ou  account  of  the  occurrence  of  a  quaraiitinable  dis- 
ease within  its  limits.  These  can  best  be  accoinplisliod  by  the 
stationing  of  guards  to  see  that  none  enter  or  leave  the  infected 
premises  except  those  necessary  to  care  for  the  sick,  viz.,  phy- 
sicians and  nurses.  All  intercourse  between  the  outside  world 
and  the  liouse  under  quarantine  shoukl  be  carried  on  by 
messengers  who  sliould  not  be  allowed  to  enter  the  premises, 
but  wlio  should  report  to  the  guards. 

It  would  be  most  desirable  that  the  physicians  and  nurses, 
on  leaving  tlie  premises,  should  practice  [lersonal  disinfection  of 
hands,  at  least ;  though,  of  course,  it  would  be  better  if,  in  ad- 
dition to  this,  a  change  into  sterile  clothing  were  made  prior  to 
coming  into  contact  with  the  public. 

It  goes  without  saying  tliat  the  room  of  the  imtiont  shoidd 
be  absolutely  closed  to  the  ingress  of  all  save  the  [ihysicians  and 
nurses,  and  it  is  a  practice  of  considerable  value  to  provide  all 
roora-openings  with  curtains  or  hangings,  wliich  are  to  be  kept 
constantly  wet  with  a  germicidal  solution.  The  dejecta,  vomited 
matter,  and  sputum'  should  be  promptly  disinfected  according  to 
circumstances.  When  the  disease  has  terminated,  the  house  or 
apartments  are  to  be  thoroughly  disinfected  by*  one  of  the 
methods  ptescrlbcd  in  the  regnhitions,  the  method  rlioson  being 
adapted  to  the  disease  which  has  prevjiilcd.  For  the  piu'poses 
of  municipal  disinfection  the  Marine-Hospitid  Service  has  had 
constructed  porUible  ap^Miratus  for  the  u.se  of  steam  and  sulphur, 
which  are,  in  effect,  the  same  a]iparatns  as  have  been  previously 
des(rilK?d  in  this  article,  modified  to  m«rt  their  special  require- 
meuts. 

An  important  factor  in  tlie  measures  taken  to  sui>press  any 
epidemic  di^^eaRe  is  a  house-to-house  insju^ction,  to  ascertain 
the  actual  number  of  ca.ses  existing.  \\'lu't]ir'r  this  ins]x.'ction 
sliould  include  the  whole  city,  or  only  the  infected  district,  is  a 
matter  for  the  exerci.se  of  judgment ;  but,  when  required,  the  in- 
spections shouKI  be  made  at  intervals  corresponding  with  the 
usual  periods  of  incubation  of  the  disease  under  observation. 
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A  verj'  impiirtuut  tieUl  for  tlm  exercise  of  municipal  ami 
domiciliary  quanintiiit'  is  furiiisjicd  by  those  coutiigious  and  in- 
fectious diseases  ^vllic^l,  while  causing  large  mortality,  seldom 
prevail  in  epidemi<;  form,  viz.,  measles,  scarlet  fever,  dii>htlieria, 
and  tuberculosis. 

MEASLES. 

Measles  may  be  dismissed  with  a  few  words.  The  course 
of  the  disease,  uncomplicated,  is  usually  so  benign,  especially  in 

chikUen,  that  all  that  is  necessary  is  isolation.  At  the  conclusion 
of  the  case  or  cases  the  apartment  should  be  well  aired,  and  it 
may  be  advisable  to  subject  the  room  anil  the  contents,  bedding, 
and  clothing  to  fumigation  by  sulplua*. 


DIPHTHEkIA    AND    SCARLET   FEVER. 

With  diphtheria  and  scarlet  fever  the  conditions  are  i'ar 
different.  The  diseases  are  virulent:  the  infection  is  subtle,  and 
their  spread  very  much  to  be  dreaded.  \'igoiou8  effort  alone  can 
prevent  their  spread.  Dwellings  wlure  the  disease  prevails 
must  be  placarded,  special  h(»spita!s  sliould  be  provided,  and 
disinlection  should  be  intelligently  performed  by  competent 
municipal  authority. 

The  regulations  of  the  Board  of  irealth  of  the  District  of 
Columbia  are  given  here,  ns  embodying  the  most  recent  practice 
in  the  management  of  these  diseases: — 

Bkoulations  to  Prevent  the  Spread  of  DrpnTiiBRiA  and  Soarlet 

F'evkr. 

The  following  re<iuIation»,  provided  for  in  the  Act  of  Oongross 
approved  December  20,  IS90,  are  promulgated  for  the  infortnatiwii  of  all 
concerned  : 

The  act  referred  to  provides,  in  Section  2,  "  That  it  flhall  be  the 
duly  of  the  henlth  officer,  in  conjunrtion  with  the  nttendinj?  ph^'^ician, 
to  cause  the  premises  to  be  properly  disinfettud,  mid  to  issue  the  neocs- 
sar)'  instrnctiona  for  the  isolntion  of  the  pntient";  in  Section  8,  "  Thnt 
it  shnll  l>e  the  duty  of  physicians,  while  in  Rttendancc  n}K>n  cases  of 
scarlet  fever  and  diphtheria,  to  exercise  snch  reasonable  precautions  to 
prevent  the  spread  of  the  said  diseases  as  may  be  prescribed  by  the 
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heaUli  otliccr  of  the  Diatriot  oF  Columbia  in  reyutatious  " ;  in  Section  6, 
"  That  the  word  '  regulations,'  as  herein  U9e«l,  shall  be  held  to  mean,  also, 
rules,  ordern,  and  auionilmfnta." 

The  term  "  scaikt  I't-ver,"  as  applied  in  the  act,  shall  be  held  to  in-^ 
elude  scarlatina,  scurlut  rash,  aiul  canker  rash,  and  each  and  every  ca 
must  be  reported  upon  the  tonjis  providetl. 

Wnming-Higns  shall  n-main  liiKplnyed  on  houses,  in  cases  of  scarlet 
fever,  for  a  [K'riod  of  not  less  than  four  weeks,  and  in  cases  of  diiilitheria 
for  not  less  than  tlirtic  weeks  from  date  of  report  to  the  health  olllcer, 
and  for  a  longer  pcrioti,  iiukss  report  of  reeoverv  by  the  physician  in 
attendance  has  been  made. 

In  cases  of  death,  the  warninjj-sigu  shall  remain  displayed  upon 
premises  for  a  period  of  iu>t  less  than  seven  days,  and  longer,  unless  the 
health  oflkuT  is  ssatislicd  that  all  j»n»pi;r  means  have  l>een  employed  for 
prevention  of  the  spread  of  the  conlajiion. 

It  shall  be  the  dnty  of  the  householder,  in  every  case  where  a 
warning-sign  has  been  displayed  from  the  premisses  wliieh  he  f)r  she  oeeii- 
pies,  to  report  promptly  tla-  removal  of  such  sign  at  any  lime  within  t!ic 
periods  given. 

It  shall  be  the  like  duty  of  the  physician  in  atteitdaiiee  to  umkej 
such  report  to  the  health  (»lllcer  of  the  removal  of  warning-signs,  nulesil' 
assured  that  the  report  has  bei-ii   made  by  some  one  from  the  premises 
where  the  disease  is  |irevailing  nr  has  prevailed. 

It  shall  be  the  duty  of  the  physician  in  attendance  to  report,  in 
every  iuNtauce.  on  the  forms  jiroviiled,  whether  or  not  childn-n  in  the 
Janiily  or  other  ehildruii  in  the  same  Imildiiig  attend  sihool,  and  at  what 
school-building  or  buildings. 

Childn-n  shall  not  be  i*LMiuitled  to  return  to  school  from  infected 
premises,  except  upon  presentation  of  the  proper  certilicatc  from  the 
health  ofHcer. 

All  jiersons  sntTering  from  either  diphtheria  or  scarlet  fever  are  to 
bo  Isolated  in  rooms  as  far  removed  as  possible  frt>m  those  occnpie«I  by 
other  persons  in  the  building,  and  upon  the  top  floor,  where  it  Is  prnc- 
tieable.  No  jierson,  other  tliau  the  physician  in  attendance,  the  examin- 
ing oflicial,  and  the  nurse  or  iinrni-s,  shall  Ijc  admitte<l  to  such  room 
during  the  prevalence  of  the  disease. 

Every  room  occupied  by  a  i)atient  fluffering  from  either  diphtheria 
or  scarlet  fever  shall  be  cleared  of  all  needless  clothing,  carpets,  drB|>ery, 
and  other  materials  likely  to  harbor  the  poisons  of  the  disease. 

Soiled  Ix'd-  and  boci}*-  linen  shall  Iw  immodiati-ly  placed  in  vessels 
of  water  containing  a  solution  of  bichloride  of  mercury,  chloride  of  zinc, 
or  other  suitable  disinfectant. 
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Exoremental  discharges  fioui  the  iwitient  shall  be  received  in  vessels 
of  water  containing  such  a  t^olwtion,  and  all  vessels  used  shall  be  kept 
scrupulously  clean  and  thoroughly  disinfeitod. 

Discharges  Irani  the  throat,  nose,  and  mouth  shall  be  received  upon 
pieces  of  cloth,  which  must  be  immediately  Inirned. 

All  persona  recovering  from  either  diphtheria  or  scarlet  fever  shaU 
be  considercrl  (ian(ieronii,  and  shall  not  be  permitted  to  aswociate  with 
others,  or  to  attend  school,  church,  or  any  public  assembly,  until  a  cer- 
rtficftte  has  been  furnished  by  the  lieulth  offlc't.r  to  the  cllect  that  they 
may  go  abroad  without  danger  of  disf-fiuinatiug  the  contayiou. 

It  shall  be  the  diit}'  of  the  person  in  ciiarge  of  the  prcniiscs  where 
a  case  of  diphtheria  or  scarlet  fever  exists,  to  exercise  all  reasonable  care 
in  the  prevention  of  the  coiumingling  of  persons  who  come  into  contact 
with  tiie  patient,  or  any  other  persons,  whereby  the  contagion  might  be 
disseminated. 

The  body  of  a  jKreon  who  has  died  from  either  diphtheria  or  scarlet 
fever  shall  be  immediately  disittfected  ami  placed  ii>  a  coffin,  which  shall 
Ik;  tightly  closed,  4ind  shall  not  be  tsiken  to  any  church  or  jiiace  of  puldic 
assembly,  and  shall  be  buried  within  forty-eight  hours,  unless  otherwise 
ordered  by  the  health  ofHccr. 

No  public  funeral  shall  be  held  in  a  dwelling  in  which  there  is  a 
case  of  either  diphtheria  or  scarlet  fever,  nor  in  which  a  death  from  either 
of  said  diseases  has  recently  occurred. 

Immediately  upon  the  recover}-  of  a  person  who  has  lieen  suffering 
from  either  diphtheria  or  scarlet  fever,  or  upon  the  death  uf  a  jjerson 
who  has  been  so  sutfering,  the  room  or  rooms  occupied  shall  be 
thoronghl}'  disinfected  by  exposure  for  several  hours  to  the  fumes  of 
chlorine  gas,  or  of  burning  sulphur,  and  shall  thereafter  be  thoroughly 
cleaned  and  exposed  to  currents  of  fresh  air. 

All  clothing,  l>c<lding,  carpets,  and  other  textiles  which  have  been 
exposed  to  the  contagion  of  the  disease  shall  be  either  burned,  exposed 
to  superheated  steam,  or  thoroughly  boiled. 

No  person  shall  interfere  with  or  obstruct  the  entrance,  inspection, 
and  examination  of  any  building  or  house,  by  the  inspectors  or  officers 
of  this  department,  when  there  has  been  re])orted  the  case  of  a  i)er8on 
sick  with  either  scarlet  fever  or  diphtheria  therein. 


Diagnosis  of  Diphtheria. — For  the  more  prompt  and  cer- 
tain diagnosis  of  diphtheria,  small  wooden  boxes  are  distributed 
to  the  variou."?  pharmacies  in  Washington,  each  box  holding  two 
glass  tubes,  one  tube  containing  a  small  cotton  swab,  the  other 
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contaiuing  solidified  blood-scrum  as  a  culture  medium.  Each 
tube  is  sterilized  and  plugged  with  cotton.  The  foilowlug 
notice  is  iuclosed  in  each  box  : — 

Directions  for  Making  Cultures  in  Suspected  Cases  of  Dipbthkbia. 

The  patient  should  be  placed  in  tlie  best  light  attainable,  and,  if  a 
child,  prnpfriy  held.  In  cases  wht'ie  it  is  possihle  to  jjjet  a  good  view  of 
tlie  tbioat,  (tfpmss  the  toiigiK-  and  ruh  tlie  cotton  switlj  gently,  but  freelj;, 
against  any  visible  pscudomeuibrane  or  exuilate.' 

In  other  cases,  indinlinfr  those  in  which  tlie  exudate  is  conQned  to 
the  larynx,  open  the  moutli  imd  pass  the  swiiU  back  till  it  reaches  the 
pharynx,  :ind  then  rub  it  freely  against  tlie  mucous  laeuibnine.  Without 
laying  the  swab  down,  withdraw  the  cotton  jdug  froui  the  culture-tube, 
insert  the  swab,  and  nd)  that  jiorliou  of  it  wliich  has  touched  the  exudate 
gently  back  and  forth  along  the  svirfate  of  the  blood-sieruni.  Then 
replace  the  swab  in  its  own  tube,  plug  both  tubes,  and  send  the  whole 
outfit  at  once  to  the  laboratory. 

A  re(>ort  will  be  forwarded  the  following  morning,  by  mail,  or  can 
be  obtained  by  telephone. 

TUBERCULOSIS. 

With  the  discovery  by  Koch  of  tlie  cause  of  tuberculosis, 
and  the  numerous  researches  made  by  him  and  otlier  observers 
into  the  nature  of  the  tuberculous  poison,  has  grown  the  con- 
viction, of  late  years,  that  tuberculosis,  being  communicable, 
is  to  a  large  extent  preventable.  Tlie  fxicilliia  inherciilonis  is 
the  etiological  factor  of  most  importance  in  the  spread  of  tuber- 
cidosis ;  it  has  been  proved  that  it  is  contained  in  large  numbers 
in  the  sputum  of  tuberculous  patients,  and  that,  unlike  most 
micro-organisms,  its  vitality  is  not  destroyed  by  drying.  There- 
fore, with  the  careful  disinfection  or  destruction  of  the  exi)ecto- 
ration  of  tuberculous  patients,  one  mo.st  important  factor  in  tlie 
dissemination  of  tulierculosis  will  be  removed.  In  almost  all 
large  hospitals,  at  the  present  day,  the  practice  obtains  of  eitlier 
isolating  the  tuberculous  patients  or  of  segregating  them  in 
8(>ccial  wards  or  apartments.  With  a  view  of  preventing  the 
spread  of  tuberculosis,  the  Board  of  Health  of  New  York  City 

*  This  abouM  U)  lioue  before  any  Koniiiol(.lc>  liju  born  appUed,  knd,  If  Uils  has  bo«o  ddoe, 
ftllow  at  leaai  an  boar  to  Interreue  befoie  making  tbe  hioculatlioii. 
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has  issued  in  English,  Gorman,  Hebrew,  and  Italian  the  follow- 
ing circular  Ibr  popular  instruction : — 

Consiimptiou  is  a  disease  which  can  be  taken  from  others,  and  is 
not  simply  caused  by  colds.  A  cold  may  make  it  easier  to  take  the  dis- 
ease. It  is  usually  cnxised  by  germs  which  enter  the  bo<ly  with  the  air 
breathed.  The  ituitter  which  coiisurai)tives  eouy;h  or  8[)it  up  cuutnins 
these  germs  in  great  numbers;  frequently  millions  are  discharged  in  a 
single  day.  This  matter,  spit  «ip(in  the  (loor.  wall,  or  elsewhere,  is  a|>t 
to  dry,  become  pulverized,  and  tloat  in  the  air  as  dust.  Tins  dust  con- 
tains the  germs,  and  thus  they  enter  the  body  with  the  air  breatiied. 
The  breath  of  a  consumptive  iloes  not  contain  the  germs,  and  will  not 
produce  the  disease.  A  well  person  catches  the  disease  from  a  eon- 
sumptive  only  by  in  some  way  taking  the  matter  coughed  up  by  the 
consumptive. 

Con8um|)tion  can  often  be  cured  if  its  nature  is  reoognixwl  early 
and  proper  means  are  taken  for  its  treatment.  In  a  majority  of  casus  it 
is  not  a  fatal  disease. 

It  is  not  dangerous  for  other  persons  to  live  with  a  consumptive  if 
the  matter  coughed  up  by  tlie  eonauiuptivo  is  at  once  destroyed.  Tills 
matter  should  not  l>e  spit  upon  the  floor,  carpet,  stove,  wall,  or  street,  or 
anywhere  except  into  a  cup  kept  for  that  purpose.  The  cup  should  con- 
tain water,  so  that  the  mutter  may  not  dry,  and  slionhl  be  emptied  inl«» 
the  closet  at  least  twice  a  day,  and  cart-riiUy  washed  with  hut  water. 
Great  care  should  be  taken  by  a  consumptive  that  his  hautls,  face,  and 
clothing  do  not  b<womc  soiled  with  the  matter  coughed  up.  If  they  do 
Ijecome  soiled,  they  should  be  at  once  was!ie<l  with  hot  water  an<l  soap. 
When  consumptives  are  away  frotu  home,  the  nnitter  ctJUglied  uji  may  Ije 
recetve<l  on  cloths,  which  should  1m?  at  once  burned  on  returning  home. 
If  handkerthiefs  are  used  (worthless  cloths  which  can  be  burned  arc 
far  better),  the}'  should  be  boiled  in  water  by  themselves  beforo  being 
washed. 

It  is  better  for  a  consumptive  to  sleep  alone,  and  his  bed-clothing 
and  personal  clothing  should  Ih>  boiled  and  washed  separately  from  the 
clothing  belonging  to  other  people. 

Whenever  a  person  is  thought  to  be  sutfering  from  consumption, 
the  name  and  address  shotdd  l)e  sent  at  once  to  tlie  health  ilepartincnt, 
on  a  postal  card,  with  a  statement  of  tlila  fact.  A  icu-dical  iusiX'clor 
fh>m  the  health  department  will  then  call  and  examine  the  [icrson  to  sec 
if  he  has  consumption,  providing  he  hn«  no  physician,  and,  if  necessary, 
will  give  projwr  direction  to  prevent  others  from  catching  the  diseMe. 

Frequently  a    person   suffering   fh>in  consumption  may  not  only 
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do  liis  usual  work  without  giving  the  disease  to  others,  but  may  also  get 
well,  if  the  matter  coughed  up  is  properly  destroyed. 

Rooms  that  have  liecu  occupied  bj'  coiJs»ui|itives  should  be  thor- 
oughly cleaned,  scrubbed,  whitewashed,  piiiiited  or  papeiwl  before  they 
are  again  occupied.  Carpets,  rugs,  boddiug,  etc.,  from  rooms  which 
have  been  occupied  by  cousimiptives,  should  be  disinfected.  Tlie  health 
department  should  i-w  notilied,  wheu  tliey  will  l>e  sent  for,  disinfectwl, 
and  returned  to  the  owner  free  oC  charge  ;  or,  if  he  so  desire,  they  will 
be  destroyed. 

QUARANTINE   LAWS   OF   THE    UNITED   STATES. 

AM  ACT  granting  addHtonnt  <iiiiirniitlnc  powers  aud  imposlug  addlUoDal  duUet  npoD 
the  Marine- Hospital  Service. 

[Approved  February  15,  189S.J 

Be  it  enacted  by  the  Senate  and  House  of  Repregentaiivea  of  the 
United  Stales  of  America  in  Congress  assembled.  That  it  shall  be  unlaw- 
ful for  any  merchant  ship  or  other  vessel  from  any  foreign  port  or  place 
of  [to]  enter  any  port  of  the  United  States  except  in  accordance  with 
the  provisions  of  this  act  and  with  such  rules  and  regulations  of  Stale 
and  municipal  health  authorities  as  may  lie  made  in  pursuance  of,  or 
consistent  with,  this  act ;  nud  any  such  vessel  which  shall  enter,  or 
attempt  to  enter,  a  port  of  the  United  States  in  violation  thereof  shall 
forfeit  to  the  United  States  a  sum,  to  be  awarded  in  the  discretion  of  the 
court,  not  exceeding  five  tliousaml  dollars,  which  shall  Ikj  a  lien  ujwn 
said  vessel,  to  be  recovered  by  proceeding's  in  llie  proper  district  court 
of  the  United  States.  In  all  such  ]irureedJng»  the  United  States  Dis- 
trict Attorney  for  such  district  sliivll  appear  on  behalf  of  the  Unit«d 
Slates ;  and  all  such  proceedings  shall  be  comhicted  in  accordance  with 
the  rules  and  laws  governing  cases  of  seizure  of  vessels  for  violation  of 
the  revenue  laws  nf  liie  United  States. 

Skc.  2.  That  any  vessel  at  any  foreign  port  clearing  for  anj'  jrort  or 
place  in  the  United  States  shall  Ije  required  to  obtain  from  the  consul, 
vice-consul,  or  other  consular  ofllcer  of  the  United  States  at  the  port  of 
departure,  or  from  the  medical  otlicer  where  such  oflicer  has  been  de- 
tailed by  the  President  for  that  |nii]iose,  a  bill  of  health,  in  duplic.ite,  in 
the  form  prescribed  by  the  Secretary  of  the  Treasury,  setting  forth  the 
sanitary  history  and  condition  of  said  vessel,  and  that  it  has  in  all  re- 
spects complie<l  with  the  rules  and  regulations  in  such  cases  prescrilHfd 
for  securing  the  Ijest  sanitary  condition  of  the  said  vessel,  its  cargo, 
passengers,  and  crew ;  and  said  consular  or  medical  oflicer  is  required, 
before  granting  such  duplicate  bill  of  health,  to  be  satisfled  that  the 
matters  and  things  therein  stated  are  true ;  and  for  his  services  iu  that 
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beball'  he  shall  be  entitled  to  demand  and  recoire  such  fiHM  as  aIiaII  by 
lawful  regulation  be  allowed,  to  be  accouutetl  for  as  is  required  in  other 
cases. 

The  President,  in  his  discretion,  is  authorized  to  detail  any  modloal 
officer  or  the  goverunient  to  serve  iu  the  otflce  of  the  consul  at  any 
foreign  port  for  tbu  |)ur|>oso  uf  furnishing  infoniuitiun  imd  nmkiii);  llio 
in8|>e<.-tion  nnd  giving  the  hills  of  henhli  heroin  Ik  lore  nK'tittuncil.  Any 
vessel  clearing  nnd  sailing  from  any  such  port  without  suoh  hill  of 
health,  and  entering  any  |tort  of  the  United  StatoH,  Hlmll  forfoit  to  tlie 
United  States  not  more  than  five  thouxaml  dollnrw,  the  niuimnt  to  Iw 
determined  by  the  court,  which  shiUI  lie  a.  lien  on  the  Bjiine,  to  bo  recov. 
ered  by  proc-eedinga  iu  the  pi«iier  {listrict  court  of  the  United  Stated, 
In  all  such  proceedings  tiie  United  Slates  Uistrict  Attorney  for  (lUchillH* 
trict  simll  fippear  mi  behalf  of  the  I'nitcd  St!iti"<  ;  iiinl  all  snch  procccil- 
ings  Rhail  be  cundiicle«l  in  accordance  witli  the  rules  and  Ihwm  governing 
cases  of  seizure  of  vessels  for  viohitton  of  the  revenue  laws  of  the  lUiilcd 
States. 

Sbc.  3.  That  the  Supervising  Surgeon-Qenerid  of  tlif  Marine-lion- 
pital  Service  sliall,  iaimedintely  after  this  act  tukcs  elfcct,  I'xnnilnt*  the 
qnarautiiie  rcgulntinus  of  nil  Slate  iuhI  nnmicipul  boanlM  of  licfdth,  and 
sbftll,  iMH|er  till'  direction  of  tlio  Secretary  ol"  the  Tri'iinnrv,  ro-nperate 
with  and  aid  State  and  nuinicipid  Iwurds  of  health  in  tlie  execution  and 
enforcement  of  the  nilee  nnd  regulations  of  such  IxiardM  and  In  the  ex- 
ecution and  unforct'incnt  of  the  rules  nnd  regiiiiition!*  itiaile  by  the  Sec- 
retary of  the  Treasury  to  prevent  tlm  introduclion  of  contagious  or 
infectious  diseases  into  the  United^  Stat<ss  from  foreign  «!onnlrie«,  and 
into  one  Slate  or  Territory  or  the  District  of  Cohitiibia  frotn  another 
State  or  Territory  or  the  District  of  Columbia;  nnd  nil  rub-i.  and  reg. 
ulatious  made  by  the  Secretary  of  the  Treasury  sliidl  o|jerato  uuU'orinly 
and  in  no  manner  discriminate  against  any  port  or  place;  nnd  at  tooh 
ports  and  places  within  the  United  Stnles  ns  have  no  quarantinu  reg- 
ulations under  Slate  or  nninicipal  anlborily,  where  such  n-gulations  aro, 
in  the  oinnion  of  the  Secretary  of  the  'I'reasury,  necesanry  to  prevent 
the  intrwluetion  of  contagious  or  Infi-ctioin*  dUeases  into  the  United 
States  from  foreign  countries,  or  into  one  State  or  Territory  or  the  Dis- 
trict of  Columbia  from  another  State  or  Territory  or  the  District  of 
Columbia,  ami  at  such  ports  and  places  within  the  Unite<l  Stat*-*  where 
quarantine  regulations  exist  under  the  authority  of  the  State  or  munici- 
pality which,  in  the  opinion  of  the  Secretary  of  the  Treasury,  are  not 
suflSoient  to  prevent  the  introdu(rtion  uf  such  dis<!iUM>ii  into  thi;  United 
States,  or  into  one  State  or  Territory  or  the  DUtriot  of  Columbia  from 
another  State  or  Territory  or  the  District  of  Columbia,  the  H«cr»tary  of 
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the  Treasur}'  shall,  if  in  bis  judgment  it  is  necessary  and  proiM-T,  make 
such  adilitional  rules  iind  regulations  as  are  necessary  to  prevent  the  in- 
troduction of  such  diseases  into  the  United  States  from  foreign  countries, 
or  into  one  State  or  Territory  or  the  District  of  Columbia  from  another 
State  or  Territory  or  the  District  of  Columbia ;  and  when  said  rules  and 
regulations  hiive  been  made  they  shall  be  pronmlgated  by  the  Secietary 
of  tliG  Treasury  and  enforced  by  the  sanitary  authorities  of  the  States  and 
municipalities,  where  the  State  or  municipal  health  authorities  will  im- 
dertake  to  execute  and  enforce  them  ;  but  if  the  State  or  munici])al  au- 
thorities shall  fail  or  refuse  to  enforce  said  rules  and  reguhitions,  the 
President  sliail  execute  and  enforce  the  same  and  ado]>t  such  measures 
as  in  hift  judgment  shall  be  necessary  to  prevent  the  introduction  or 
spread  of  sudi  diseases,  and  may  detail  or  appoint  otticers  for  that  pur- 
pose. The  Secretar3'  of  the  Treasury  shall  make  such  rules  and  regula- 
tions lis  are  necessary  to  be  observeil  by  vessels  at  the  port  of  deimrture 
and  on  the  voyage,  where  such  vessels  sail  {torn  any  foreign  port  or  place 
to  any  port  or  place  in  the  United  Slates,  to  secure  the  Ijest  sanitary 
condition  of  such  vessel,  her  cargo,  passengers,  and  crew  ;  which  shall  lie 
l)nblished  and  communicated  to  and  enforced  hy  the  consular  oftlcera  of 
the  United  States.  None  of  the  penalties  herein  imix)8cd  shall  attach  to 
any  vessel  or  owner  or  oflicer  thereof  until  a  copy  of  this  act,  with  the 
rules  and  regulations  made  in  pursuance  thereof,  has  been  posted  up  in 
the  office  of  llie  consul  or  oLher  consular  oflicer  of  the  United  Stales  for 
ten  daj"s,  in  tiie  port  from  which  sai<l  vessel  sailed ;  and  the  certificate 
of  such  consul  or  consular  ofllccr  over  his  oflicinl  signature  shall  be 
comi>ctcnt  evidence  of  snob  posting  in  any  court  of  the  United  States. 

Se(\  4,  That  it  shall  be  the  ditty  of  the  Siiiiervising  Surgeon-Gen- 
eral of  the  Marine-HoHpit;il  Service,  under  the  direction  of  the  Secretary 
of  the  Treasury,  to  pi'ifurm  all  the  duties  in  resjiect  to  quarantine  and 
quarantine  regulations  which  are  provided  for  by  this  act,  and  to  obtain 
information  of  tlie  sanilnry  condition  of  foreign  i»orts  and  places  from 
whicli  contagious  and  inCectious  diseases  are  or  may  be  imporltnl  into  the 
Ututed  States ;  and  to  this  end  the  consular  olllcer  of  the  Unitetl  States, 
at  such  ports  ami  places  as  shall  be  de8ignate<l  by  the  Secretary  of  the 
Treasury,  shall  make  to  the  Secretary  of  the  Treasury  weekly  reports  of 
the  sanitary  condition  of  the  ports  and  places  at  which  they  are  respect- 
ively stationed,  according  to  such  forms  as  the  Secretary  of  the  Treasury- 
shall  pre»cril>e;  and  the  Secretary  of  the  Treasury  shall  also  obtain, 
through  all  sources  accessible,  including  Stale  and  municipal  s-initary 
authorities  throughout  the  United  States,  weekly  reports  of  the  sanitary 
condition  of  ports  and  pla(H>s  wilhin  the  United  States,  and  shall  pre- 
{Mkre,  publish,  and  transmit  to  collcctorB  of  customs  and  to  State  and 
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maaicip«l  bcslth  officers  and  other  sikniUuniuis  weekljr  abstrftoU  of  ihc 
oo4i«a)ar  saoiury  reports  and  other  peKittent  infomuttion  n<«iT«d  bjr 
bira ;  and  shall  al^o,  as  Tar  as  be  way  be  uMe,  by  means  of  the  voluntary 
co-opeiatioa  of  Stat«  and  iuunici{Mil  niithorilies,  of  piiMic  tissuoinlioiM, 
and  private  persons,  procure  infomiatiou  relating  to  the  cliraatio  and 
other  conditions  affecting  the  public  health,  and  shall  utake  an  annual 
rei>ort  of  his  o|)eni lions  to  Congress,  with  such  recoimuendatiotis  as  h« 
may  deem  im[>ortant  to  the  public  interests. 

Sbc,  5.  That  the  Secretary  of  the  Treasury  shall  fi-oni  time  In  time 
issue  to  the  consular  officers  of  the  Unitetl  Slates  and  to  the  medical 
officers  serving  at  any  foreign  port,  and  otherwise  mnkc  pidilidy  known, 
the  rules  and  regulations  made  b}'  him,  to  lx»  us«l  and  cumpru'il  with  by 
vessels  in  foreign  ports,  for  secnring  the  liest  M»nitary  con<Ution  of  auch 
.Inasels,  their  cargoes,  jmssengers,  and  crew,  l^-fiire  their  depaitnii"  for 
tChy  port  in  the  Unitetl  States,  and  itt  tlie  course  of  the  voyngo ;  i>nd  all 
such  other  rules  and  regulations  as  slinll  b«  observed  in  the  intt)>«ctioa 
of  the  same  on  tlie  arrival  thereof  at  any  i|iiantntiuf  station  nt  the  port 
of  destination,  nnd  for  the  disinfection  and  isolation  of  tlie  Hniiii',  and  the 
treatment  of  cargo  and  persons  on  l>oanl,  so  as  to  prevent  the  introduo* 
tion  of  cholera,  yellow  fever,  or  other  contagious  or  infectious  diHeaaeii  5 
and  it  shall  not  In;  lawful  fur  any  vessel  to  enter  said  port  lo  dlschariTQ 
its  cargo  or  land  its  |»i.ssengcrs,  exee])t  upon  u  eortilleate  of  the  health 
ofllcer  at  such  quarantine  station  certifying  llirit  said  rules  unil  n'gnla- 
tions  have  in  all  resiu-ets  liccn  observed  nnd  complied  with,  us  well  on 
his  part  as  on  the  pnrt  of  the  said  vessel  and  its  master,  in  n's|K'et  to  thu 
same  and  to  its  cargo,  passengers,  and  crew ;  and  the  nmst.er  of  every 
such  vessel  shall  produce  nnd  deliver  to  the  eolh*elor  of  customs  at  Mid 
port  of  entry,  together  with  the  oilier  pii[ters  <if  Ihe  venHel,  the  siiiil  liills 
of  health  required  to  be  obtained  tU  the  port  of  departure  and  lliecer- 
tiflcate  herein  required  to  \>e  obtaine<l  from  the  health  oHloer  at  the  |K>rt 
of  entry ;  and  that  the  bills  of  herdlli  lien-in  jiresfribed  shall  Ik^  con- 
sidered as  part  of  the  ship's  papers,  an<l  wlu-n  ihily  ceitilied  to  by  the 
proper  consular  officer  or  other  ollloer  of  the  United  Statoa,  over  hU 
official  signature  and  seal,  shall  be  accepted  as  evidence  of  the  atmlemonta 
therein  contained  in  any  eunrt  of  the  United  States, 

Sec  <).  That  on  the  arrival  of  an  lnfecte<|  vessel  at  any  port  not 
provided  with  ]>ropcr  faeilities  for  treatment  of  the  same,  tho  Secretary 
of  the  Treasury  may  remanil  said  veasel,  nt  it«  own  nxjxinac,  to  tbo 
nearest  national  or  oMier  rpmrnntine  sttition,  where  neetjinmodntiijns  and 
appliances  arc  provided  for  the  necessary  disinfection  and  treatment  of 
the  vessel,  passengers,  and  cargo;  and  after  treatment  of  any  infectod 
vessel  at  a  national  quarantine  statiqp,  and  after  certificate  ■ball  bava 
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been  given  by  the  United  States  quanintine  ofHcer  at  said  stntiou  that 
the  vessel,  cargo,  and  passengers  are  each  and  all  free  from  infectious 
disease,  or  danger  of  conveying  the  same,  said  vessel  shall  be  admitted 
to  eulry  to  any  port  of  tlie  United  titntes  iinnied  witliin  iLe  ct.'rti(icMte. 
Bui  at  any  ports  where  siitlicient  «iu:irautine  provision  has  been  made 
by  State  or  local  authorities  the  Secrularv  of  the  Treasury  may  direct 
vessels  bound  for  said  \iorls  to  undergo  quarantine  at  said  State  or  local 
station. 

Sec.  7.  That  whenever  it  shall  be  shown  to  the  satisfaction  of  the 
President  that  by  reason  of  the  existence  of  cholera  or  other  infectious 
or  contagious  diseases  in  a  foreign  country'  tiiere  is  serious  danger  of  the 
introduction  of  lUc  same  into  the  United  Stsites,  and  that  notwithstanding 
the  quarantine  defense  this  danger  is  so  increased  by  the  introduction  of 
JM-Tsons  or  ]>roperty  from  such  country  that  a  suspension  of  tiic  right  to 
introduce  the  same  is  demanded  in  the  interest  of  the  public  health,  the 
President  shall  have  power  to  prohibit,  in  whole  or  in  part,  the  introduc- 
tion of  persons  and  property  from  such  countries  or  places  as  he  shall 
designate  and  for  such  [lerioil  oC  time  as  he  may  deem  necessary'. 

Sec.  8.  That  wheni^vcr  the  proper  authorities  of  a  SUitc  shall  sur- 
render to  the  United  States  the  use  of  the  buildings  ami  disinfecting 
apparatus  at  a  State  quarantine  station,  the  Secretary  of  the  Treasury 
shall  be  aiitliorizcil  to  receive  them  ami  to  (my  a  reasonable  comjiensa- 
tioii  to  the  Slate  for  their  use,  if  iu  his  opinion  they  are  necessary  to  the 
United  States. 

Sec.  y.  That  the  act  entitled  "  An  !ut  to  prevent  the  intrfMluction 
of  infectious  or  contagions  diseases  into  the  UniU,fl  States,  and  to  es- 
tablish a  national  board  of  health,"  n|»proved  March  3,  187'J,  l>e,  and 
the  same  is  hereby,  repealed.  Ami  the  Secretary  of  the  Treasury  is 
directed  to  olitaiii  possession  of  any  pro|>frty,  furjiiliire,  bix>ks,  pajH-r 
or  records  liclonging  to  the  United  StJites  which  are  not  in  the  |>osbcs- 
sion  of  an  ofllcer  of  the  United  States  nnder  the  Treasury  Dcpaitmenl 
which  were  formerly  in  the  use  of  the  National  Board  of  Health  or  any 
officer  or  employ^  thereof. 


REVISED    STATUTES. 

Sec.  ^794.  There  shall  be  purchased  or  erected,  under  the  orflers 
of  the  President,  suitable  warehouses,  with  wharves  and  iuclosures, 
where  merchandise  may  be  unladen  and  depositeil,  from  any  vessel 
which  shall  Ite  .•subject  to  a  quarnntine  or  other  restraint,  pursuant  to 
the  health  laws  of  any  State,  at  such  convenient  jilaces  IJierein  as  the 
fety  of  the  public  revenue  and  the  observance  of  such  health  laws  ma^* 
"Require. 
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Sko.  4795.  Whenever  the  cargo  of  a  vessel  is  unladen  at  some  other 
place  than  the  port  of  entry  or  tleliver^'  under  the  foreijoing  provisions, 
all  the  articles  of  auth  cargo  shall  be  deposited  at  the  risk  of  the  parties 
concerned  tlierf  in,  in  siieh  [lublic  or  other  warehouses  or  inclosiires  as 
the  collector  shall  designate,  there  to  remain  under  the  joint  custody  of 
such  collector  and  of  the  owner,  or  master,  or  other  perison  lisiving  charge 
of  such  vessel,  until  tiie  same  tire  entirely  iiulaileu  or  diseliarged,  and 
UTitil  the  articles  so  deposited  n>:iy  be  ssUely  removed  without  contra- 
vening such  health  laws.  And  when  such  reinovn!  is  allowed,  the  col- 
lector having  ehiirge  of  such  articles  may  grant  permits  to  the  respective 
owners  or  eonsignees,  tlieir  fuctors  or  agents,  to  receive  all  merchandise 
wLicli  has  been  entered,  and  the  dnties  accruing  upon  which  have  been 
paid,  upon  the  payment  by  them  of  a  reasonable  rate  of  storage ;  which 
shall  be  fixed  by  the  Secretary  of  the  Treasury  for  all  public  warehouses 
and  inclosures. 

Ssc,  475>6.  The  Secretary  of  the  Treasury  is  authorized,  whenever 
a  conformity  to  such  quarantines  and  health  laws  reiiuires  it,  and  in 
respect  to  vessels  subject  thereto,  to  prolong  the  terms  limited  for  the 
entry  of  the  same,  and  the  report  or  entry  of  their  cargoes,  and  to  vary 
or  dispense  with  any  other  re'gulatioiis  applicable  to  snch  reports  or 
entries.  No  part  of  the  cargo  of  any  vessel  shall,  however,  in  any  case, 
be  taken  out  or  unladen  therefrom,  otherwise  tlian  is  allowed  by  law,  or 
according  to  the  regulations  heieinafter  established. 

Sec.  47^1.  Whenever,  by  the  prevalence  of  any  contagious  or  epi- 
demic disease  in  or  neiir  the  pl.ice  Ivy  law  estalilislicd  as  the  port  of  entry 
for  an 3'  collection  district," it  becomes  dangerous  or  inconvenient  for  tlie 
oflicers  of  the  revenue  employed  therein  to  continue  the  ilischarge  of 
their  refi|>eetive  otHces  at  sucli  port,  tiie  Secretary  of  the  Treasury,  «)r, 
in  his  absence,  the  First  Comjitroller,  may  direct  the  removal  of  the 
ofllcers  of  the  revenue  from  ^uch  port  to  any  other  more  convenient 
|)lace,  within,  or  as  near  as  may  l>e  to,  such  colle<^tion  district.  And  at 
such  place  such  ofticers  may  exercise  the  same  jxjwers,  an<l  shall  be  liable 
to  the  same  duties,  according  to  existing  circumstances,  as  in  the  port  or 
district  established  by  law.  Public  notice  of  any  such  removal  shall  be 
given  as  soon  ai*  may  he.     [See  Sec.  niB.] 

Ssc.  4798.  In  case  of  the  prevalence  of  a  contagious  or  epidemic 
disease  at  the  seat  of  government,  the  President  may  permit  and  direct 
the  removal  of  any  or  all  the  public  oilices  to  such  other  place  or  places 
as  he  slialt  deem  most  safe  and  convenient  for  conducting  the  public 
bu8inea.s.     [See  Sec.  1776.] 

Skc.  4799.  Whenever,  in  the  opinion  of  the  Chief  Justice,  or,  in 
case  of  his  death  or  inability,  of  tl\e  Senior  Associate  Justice  of  the 


i40 


TEXT-BOOK    OF    HYGIENE. 


Supreme  Court,  a  contagious  or  epidemic  sickness  shall  render  it  hai- 
ardoua  to  hold  tlic  next  stnted  BesBion  of  the  court  at  the  seat  of  govern- 
ment, the  Chief  or  Buch  Associate  Justice  may  issue  liis  order  to  the 
Marstial  of  the  Supreme  Court,  directing;  liim  tu  udjuurn  tile  next  session 
of  the  court  to  such  other  pltice  as  such  justice  deems  convenient.  The 
marshal  shidl  thereupon  iuljuurn  the  court,  by  making  publication  thereof 
in  one  or  more  public  jiapers  printed  at  tlie  seat  of  government  from  the 
timi!  he  sliall  receive  such  order  until  the  time  by  law  prescribed  for 
commencing  the  session.  The  several  circuit  and  district  judges  shall, 
respectively,  under  the  Hanie  circumstances,  have  the  same  power,  by  the 
same  ujcaiis,  to  direct  ndjournnients  of  the  several  circuil  and  district 
courts  to  some  convenient  place  witkiu  their  districts  respectively.  [See 
Sec.  1176.] 

Skc.  4S00.  The  judge  of  any  district  court,  within  whose  district 
any  contagious  or  epidemic  disease  shall  at  any  time  prevail,  so  as,  in 
his  opinion,  to  endanger  the  lives  of  persons  confined  in  the  prtson  of 
such  district,  in  pursuance  of  any  law  of  the  United  States,  may  direct 
tlic  inarrthal  to  cause  the  |>er8on8  so  confined  to  be  removed  to  the  next 
adjacent  prison  where  such  disease  does  not  prevail,  there  to  be  confined 
until  they  may  safel^y  be  removed  back  to  the  place  of  their  first  confine- 
ment.    Such  removals  sliaJI  be  at  the  expense  of  the  United  States. 

Sec.  4263.  The  master  of  any  vessel  employed  in  transporting  pas- 
sengers between  tiic  Unile<l  States  and  Europe  is  authorized  to  maintain 
good  discipline  and  such  habits  of  cleanliness  among  the  passengers  aa 
will  It-nd  to  the  |ireservation  and  |)romotion  of  licalth  ;  and  to  that  end 
he  shall  cause  snch  regulations  as  he  may  adopt  for  this  purpose  to  lx> 
posted  up,  before  sailing,  on  board  such  vessel,  in  a  place  accessible  to 
such  passengers,  and  shall  keef*  the  same  so  posted  up  during  the  voyage 
Such  master  shall  cause  the  apartments  occupicil  by  such  passengers  to 
be  kept  at  all  times  in  a  clean,  healthy  state;  and  the  owners  of  every 
such  vessel  so  emi>loyed  are  required  to  construct  the  decks  and  all  parts 
of  the  apartments  ho  that  they  c-an  be  thoroughly  cleansed  ;  and  also  to 
provide  a  «afe,  convenient  privy  or  water-closet  for  the  exclusive  use  of 
every  one  hundred  such  passengers.  The  master  shall  also,  when  the 
weather  is  such  that  the  passengers  cannot  be  mustered  on  deck  with 
their  IxKiding,  and  at  such  other  times  as  he  may  deem  necessary,  cnuse 
the  deck  occupied  by  such  passengers  to  be  cleansed  with  chloride  of 
lime  or  some  other  equally  cfflciont  disinfecting  agent.  And  for  each 
neglect  or  violation  of  any  of  the  provisions  of  this  section  the  master 
and  owner  of  any  such  vessel  shall  be  severally  liable  to  the  United 
States  in  a  penalty  of  fifty  dollars,  to  bo  recovered  in  any  circuit  or 
district  court  within  the  jurisdiction  of  which  'such  vessel  may  arriv* 
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or  from  which  sIh'  is  about  to  depart,  or  at  any  place  wh«re  the  owner  or 
master  may  l>e  t'oiind. 

[Extract  from  Act  of  Aug^UBt  1,  18«8.] 
Whenever  aii}'  ])er8on  shall  trespass  upon  the  grounds  belonging  to 
any  quarantine  resiTvntion,  .  .  .  suc*h  jtcrsfni,  trespassing,  .  .  . 
shall,  upon  eonvietinti  thereof,  pay  a  fine  of  not  more  than  three  hundred 
dollars,  or  be  sentenced  to  imprisonment  for  a  period  of  not  more  than 
thirty  days,  or  shall  be  i>iiirished  liy  both  tine  and  iinprisurunent,  iit  the 
tlisert'tion  of  the  court.  And  it  shall  \k-  the  duty  of  the  United  States 
Attorney,  in  the  distriet  where  the  misdemeanor  shall  have  been  com- 
mitted, to  take  imnicdhite  t'ognizanee  of  the  offense,  upon  report  made  to 
him  by  any  mediwil  otileer  of  the  Marine-Hospital  Service,  or  by  any 
officer  of  the  Customs  Service,  or  by  any  State  otticer  acting  under 
authority  of  Section  5  of  said  act. 

[Actof  M«rchS7, 1890.] 

AH  ACT  to  preyent  the  Introduction  of  con laj^ous  (tisfases  from  one  State  to  anotber 
■tid  for  the  iiuiiUliuieiit  of  cicrtain  uflV-iinvH. 

Be  it  enacted  by  the  Senate  and  House  of  Rtrprenentatives  of  the 
United  State»  of  America  in  Congre8>>  asaembM,  That  whenever  it  shall 
]«  made  to  appear  to  the  satisfaction  of  the  President  that  cholera, 
yellow  fever,  small-pox,  or  plague  exists  in  any  State  or  Territory,  or  in 
the  District  of  Columbia,  and  that  there  is  danger  of  the  spread  of  such 
disease  into  other  States,  Territories,  or  the  District  of  Columbia,  he  is 
hereby  authorized  to  cause  the  Secretary  of  the  Treasury  to  promulgate 
such  rules  ntul  regulations  as  in  his  judgment  may  be  necessary  to  pre- 
vent the  sprend  of  such  disease  from  one  State  or  Territory  into 
another,  or  from  any  State  or  Territory  into  the  District  of  Cnlnrobia,  or 
from  the  District  of  Columbia  into  any  State  or  Territory,  and  to  employ 
such  inspectors  and  other  persons  as  maj-  be  necessarj'  to  execute  such 
regulations  to  prevent  the  spread  of  such  disease.  The  said  rules  and 
regulations  shall  lie  jirepared  by  the  Supervising  Surgeon-General  of 
tlie  Marine-Hospital  Service,  under  the  direction  of  the  Secretary  of  the 
Treasury.  And  any  person  who  shall  willfully  violate  any  rule  or  regu- 
lation so  made  and  promulgated  shall  T)e  deemed  guilty  of  a  misde- 
meanor, and  upon  conviction  shall  be  punished  by  a  fine  of  not  more 
than  five  hundred  dollars,  or  imprisonment  for  not  more  than  two 
years,  or  both,  in  the  discretion  of  the  court. 

Skt.  2.  That  any  officer,  or  person  acting  as  an  otTlcer,  or  agent  of 
the  United  States  at  any  quarantine  station,  or  other  person  employed 
to  aid  in  preventing  the  spread  of  such  disease,  who  shall  willfully 
violate  any  of  the  quarantine  laws  of  the  United  States,  or  any  of  the 
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rules  and  regalations  made  aud  promulgated  by  the  Secretary  of  the 
Treasury  as  provided  for  in  Section  1  of  this  act,  or  any  lawful  order  of 
his  superior  officer  or  officers,  shall  be  deemed  guilty  of  a  misdemeanor, 
and  upon  conviction  shall  be  punished  by  a  fine  of  not  more  than  three 
hundred  dollars,  or  imprisonuieut  for  not  more  than  one  year,  or  both,  in 
the  discretion  of  the  court. 

Sec.  3.  That  when  any  common  carrier  or  officer,  agent,  or  employ^ 
of  any  common  carrier  shall  willfully  violate  any  of  the  quarantine  laws 
of  the  United  States,  or  the  rules  and  regulations  made  and  promul- 
gated as  provided  for  in  Section  1  of  this  act,  such  common  carrier, 
officer,  agent,  or  employ^  shall  be  deemed  guilty  of  a  misdemeanor,  and 
shall,  on  conviction,  be  punished  by  a  fine  of  not  more  than  five  hun- 
dred dollars,  or  imprisonment  for  not  more  than  two  years,  or  both,  in 
the  discretion  of  the  court. 


QUESTIONS   TO   CHAPTER  XXIII. 

QUAJIANTINB. 

What  is  meant  hv  quanintinei'  Frnm  whnt  ia  the  term  derived? 
Una  it  now  any  dellnitc  limitation  as  to  timel'  To  what  is  tbo  terra 
niiplieil  ?  What  are  the  two  nutural  divisions  of  quarnntine  ?  What  are 
IIr'  iirincijial  iiiinrauLinahitj  •liseivses!'  What  ik'tenniiies  the  len<^tb  of 
quuraiitiue  for  each  of  these?     Should  tubercidosis  bo  quanintinable? 

What  is  tueiuit  by  foreign  quarantine?  AVhat  regulations  are  now 
to  be  olvservcd  at  foreign  ]U)rts  by  vessels  clearing  for  the  United  States? 
Wliat  olllccrs  have  charge  oi'  this  foreign  quatautine? 

What  are  some  of  the  points  cousidere<i  in  the  bill  of  health? 
What  are  some  of  the  requirements  with  regard  to  vessels  and  their 
cargoes  ?  Regarding  passengers  and  crew  ?  What  are  the  objects  of  the 
inspection  card  given  to  passengers? 

What  requirements  are  to  be  observed  at  sea?  What  method  is 
prescribed  for  the  disiufoetion  of  vessels?  Of  cargoes?  What  can  be 
said  of  the  elticiene^'  of  thf  foregoing  regnlatious? 

What  is  meant  by  domestic  qimmntine?  What  will  govern  the 
equipment  of  a  maritime  f|nnranline  station?  What  are  reipiired  at  a 
fnUy-eqiii|jped  station?  Wliat  is  the  method  of  construction  of  the  most 
recent  steam  disinfecting  chambers,  and  in  what  ways  are  they  superior 
to  the  earlier  models?  What  precautions  are  to  be  observed  in  operating 
them  ?  What  is  the  principle  of  construction  of  the  sulphur-furnaces 
nnw  used  at  tpianintine  stations,  and  wherein  are  they  swjK-rior  to  other 
methods  of  producing  sulphurous-acid  gas?  ilow  is  the  gas  to  be  con- 
veyed into  the  holds  of  vessels,  etc.  ?  What  apparatus  is  provided  for 
using  germicidal  solutions?  Where  barracks  are  necessary,  how  should 
they  lie  arranged  and  e(|uipped?  What  facilities  for  bathing  should  be 
provided  ?     What  is  to  be  said  of  the  water-supply  ? 

What  regulations  are  to  be  observe*!  at  ports  of  entry  and  on  the 
frontier  ?  Whnt  points  are  covered  by  the  insjHMJtion,  and  what  vessels 
are  exempt  from  inspection?  What  vessels  are  to  be  quarantined,  and 
for  how  long?  What  are  tlie  general  re<iuirement9  at  qimrantine?  What 
treatment  must  cholera-infected  vessels  undergo  in  quarantine?  What  is 
the  prescribed  method  of  disinfection?  What  routine  is  to  be  observed 
with  passengers  detained  on  account  of  cholera? 
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How  are  tlie  persunal  elFet'ts  of  jwissengers  aud  crew  and  the  cargo 
to  be  disiiifucteil '!  Under  what  comUtions  luay  truffle  be  allowed  fVom 
ports  infected  with  ^yellow  fever?  Wluit  inspection  is  required  of  Slate 
and  lotul  quiiruutines?  What  regulations  govern  the  Canadian  and 
Mexican  frontiers?  Wliiit  are  some  of  the  points  to  be  observed  in  the 
successful  management  of  a  i|u:irantinc  station  ? 

What  nre  some  of  the  special  points  in  the  disinfection  of  wooden 
vessels  for  yellow  fever?  Is  there  any  cvUlence  that  iKillast  may  convey 
infection?  What  is  meant  hy  "  dipped  ballast"?  How  arc  the  holds  of 
wootlun  vessels  to  be  rlisini'ected?  What  other  trealiiieul  of  yelluw-fcver 
vessels  may  be  suggested  ? 

What  is  the  treatment  required  for  cholera-infected  vessels  ?  What 
special  measures  are  to  he  taken  against  cholera?  Who  huM  supreme 
command  of  a  cholera  e!im|>,  aud  how  is  it  to  be  divided?  Wliiit  are  the 
regulations  to  lie  oliserved  in  the  detention  camp?  In  the  hospital 
camp?  Why  shonid  infected  dejecta  and  ejecta  be  disinfected  immeiii- 
ately  upon  discharge  ? 

How  many  national  «piarnntiiie  stations  are  there,  and  where  are  they 
located?  Give  a  brief  description  of  those  in  the  Delaware  Bay  and 
River.     VVMiat  government  vessel  is  used  as  a  (piarantiue  station  ? 

What  are  some  of  the  siids  to  national  qunrnntine?  What  inspection 
is  required  of  all  <puuantines?  What  is  reipiircd  of  all  State  and  local 
quui-aiitincs?  What  are  the  instructions,  both  general  and  special,  to  the 
officers  detailed  to  inspect  State  aud  local  quarantines? 

What  is  meant  by  inland  qnarantiiie?  By  the  sanitary  cordon  f 
When  and  where  has  the  latter  been  employed  in  the  United  States,  and 
with  what  success?  What  is  a  camp  of  probiilion?  What  is  the  dilfer- 
euce  between  it  and  a  camp  of  refuge  ?  How  should  a  camp  of  prolxition 
be  equipped,  managed,  iin<l  guarded?  What  shonid  be  the  daily  routine 
of  such  a  camp?  What  reguhitions  should  Ik?  proniulgatetl  and  enforce<l 
for  such  a  camp  ?  Have  these  camps  been  ellicacious  in  preventing  the 
spread  of  disease  ? 

What  is  the  purpose  of  railroad  qimrnhtine,  and  how  is  it  to  be 
carried  out?  How  may  it  be  facilitated  by  train-inspection  service? 
What  rules  arc  to  lie  adopted  for  railway  quaranline?  What  action  has 
been  Uiken  to  prevent  the  introduction  of  small-pox,  etc.,  from  Canada f 
What  are  the  regulations  issued  for  the  guidance  of  sanitary  inspectors? 
What  provisions  are  there  for  the  medical  inspection  of  immigrants  on 
board  trains? 

What  general  principles  govern  interstate  quarantine?  What  are 
the  regulations  covering  it?     Wliich  of  these  is  the  most  important? 


QUESTIONS  TO  CHAPTER  XXIII.  545 

What  special  provisions  are  made  respecting  yellow  fever  f  What  are 
the  methods  of  disinfection  prescribeil,  respectively,  for  cholera,  yellow 
fever,  small-pox,  and  typhus  fever? 

What  are  the  essential  points  of  munici|tal  quarantine  F  What  pre< 
cautions  are  to  be  taken  to  prevent  the  spread  of  smaU-)>ox,  lueaaleti, 
diphtheria,  and  scarlet  fever  ?  To  what  extent  should  domiviliary  quar- 
antine be  carried  P    How  long  should  it  be  maintained  P 

How  may  a  diagnosis  of  diphtheria  be  madef  What  means  may  be 
taken  to  prevent  the  spread  of  tuberculosis  ? 

Give  a  synopsis  of  the  quarantine  laws  of  the  Uniteil  States.  What 
is  the  maximum  penalty  for  attempting  to  enter  a  ]K>rt  in  evasion  of 
themf  What  information  of  value  to  quarantine  otHcors,  etc,,  is 
furnished  weekly?  When  and  by  whom  may  travel  and  tratllo  ttom 
infected  ports  and  places  be  prohibited  ?  Who  has  supremo  charge  of  the 
enforcement  of  the  quarantine  regulations  ?  In  what  department  of  the 
government  does  the  supervision  of  quarantine  belong  ? 
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Thuriiiie  Fevor,  t)oiigne,  Miliary  Fever,  Mountain  Fever,  etc. ;  their  Proven- 
tioii,  Etiulo|;y,  PatboluKy,  Diagiio»ia,  Pnignositi,  .-uitl  Treatment.  Uy  Jamem  C. 
Wilson.  M.D.  ;  Solumos  Sijuis-coubs,  M.D.  ;  C.  Mrigs  Wilson,  M.D,  ; 
AcOVSTl'S  A.  EsiiNEU,  M.D.;  W.  Revsolus  Wilson,  M.D.  Compiled 
Iroin  "  The  Ajinual  of  the  Univerwil  MediCiU  8«'lenefes,'"  from  1888  to  1S!M,  in- 
clusive, by  AnocsTCS  A.  EsiiNKR.  M.D.,  with  cupious  cotumentarles  and 
additions.  Embellished  by  Wond-EngravinKS  and  Lltliograplu.  Royal  (.>c- 
tavii.     Over  800  [laees.  ■  (.'loth Net,      3.30 

FIREBAUQM— The  Physician's  Wife. 

And  the  ThinKs  that  Pertain  to  Her  Life.  By  Rllen  M.  FirbbaUOM. 
Qraoefiilly  written,  full  of  genuine  huiuor,  and  true  to  nature,  this  little 
volume  Is  a  tre.isure  that  will  liKhten  and  brighten  many  an  hnur  of  CAre  and 
worry.  L'rown  Octavo,  200  paBe.<!,  with  U  Original  Character  IllustrationB  and 
B  FrontUploce  Portrait  of  the  .\iithor.    Extra  Cloth Ni-t,       1.88 

Special  LimlUMl  Kditlun. — First  800  copies  beautifully  printed  in 
Photogravure  Ink  on  Extra-Quality  Enameled  Paper,  with  wide  margin.!, 
showing  the  Illnstratlons  with  excellent  effect.  LteaullfuUy  and  attractively 
liound  in  Flue  Vellum  (.'lotb  and  Leather.  The  Publishers  reserve  the  right 
to  inorease  this  price  without  ni.itice Net,      3.00 

a  ANT— Diagnosis  and  Treatment  of  Diseases  of  the  Rectum, 
Anus,  and  Contiguou.s  Textures. 

Designed  fnr  Practitioners  and  Studcnu.  Uy  8.  U.  Oaxt,  M.D.,  Pro- 
fessor of  Diseases  of  the  Rectum  aud  Anus,  Uidvcrslty  and  Woman's  Medical 
Collies,  Kansas  City,  Mo. :  Lecturer  nn  Intestinal  Diseases  in  the  Bcarritt 
Tralning-Bchooi  for  Nurses ;  Rectal  and  Anal  Surgeon  to  All  Saint«.  Si-arrltt's 
Hospital  for  Women,  Kansas  City,  Mo„  and  Kansas  City.  Fort  f^rott.  and 
Memphis  Rallroxd  Hospitals ;  Member  of  American  Medical  and  National 
Aastociation  of  RaJlway-if^nnreonH,  etc,  etc.  W'ith  Iwo  chapters  on  Cancer 
and  Colo^^my  by  Ubrbrkt  Wm.  Allingbam.  F.R.CS.Kng.,  Snrgeon  to 
the  Great  Northern  Hospital ;  Assistant  Hurgeon  to  St.  Mark's  Honpital  for 
Diseases  of  the  Rectum;  Surgical  Tutor  to  8t.  Oeorge's  Hospital,  etc.,  etc., 
I..ondon,  England.  Illustrated  with  Hi  Fiill-i>age.  Very  Handsome,  Life-like, 
('hromo-Lithogiaphic  Plates  and  about  12S  Photo-Engravings  In  the  Text. 
Itoyal  OcUvo.  (Jver  MO  pag**.  Bound  In  Extra  Cloth.  Net,  Sa.SO.  Half- 
Russia,  out  Top Net,      4.80 

QOODELL— Lessons  in  Gynscology. 

By  William  GoonELL.  A.M.,  M.D.,  etc..  Profeesor  of  ninical  Oynae>- 
fnlngy  in  the  Cniversity  of  Pennsylvania.  Wlih  112  Illnatrationa.  Third 
Edition,  thoroughly  revised  an<l  greatly  enlarged.  One  volume.  Large 
Octavo.  678  pages.  CHoth.  »ft.O0 :  Full  Sheep.  •«.0O.  Discount,  SO  per 
eent.,  making  it,  net.  Cloth,  •4.0U ;  Sheep.  S4.80.    Postage,  %1  centa  extra. 
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QRANDIN  and  JARMAN— Pregnancy,  Labor,  and  the  Puer- 
peral State. 

By  £oiiE«r  H.  Ouandin,  M.D.,  Consulting  Ointetrtc  Suricenn  to  Cb« 
New  York  Matc-iniiy  ll'ispitnl,  CousultinK  Gyntecotoglst  to  the  French  H<js. 
pit»l.  etc.;  and  Geukue  W.  Jauman.  M.D.,  Obstetrio  Surgeon  to  the  New 
York  Maternity  Ho»iiltul,  Uyiia'culogltt  to  the  Cancer  Mo8]>ltal,  etc.  Koral 
Octaro.  AlKiiit  276  pairca,  with  wore  than  lorty  FttU-page  Photogravure 
Plates  taken  from  nature.    Cloth Net,   98.00 

ORANDIN  and  JARMAN— Obstetric  Surgery. 

By  EOBKKT  H.  (iRANDIS,  M.D.,  aiul  tJEOKUF  W.  JarmaN,  M.D. 
With  ul>out  Ha  Illu8trationi>  In  the  text  and  15  Full-pagi.'  {'bntographlc  Plates. 
Royal  Octavo.    Abont  350  pages.    Extra  Cloth Net,     S-SO 

These  two  admirable  voliimea  have  abo  lieen  publlibed  together  In  one 
conreulent  volume,  aa  follows  : 

Practical  Obstetrics,  embraclnsr  Pregnancy,  Labor,  the  Pu- 
erperai  State,  and  Obstetric  Surgery. 

AText-B<ink  for  I'hyKlr-ian*  and  ^lutlpnts.  By  EGBERT  H.  OUANPIS, 
M.D..  and  QKORnS  VV.  Jarmax,  M.D.  In  ime  ver>  bandsnn»<  Kn;ral  Ort»vo 
Volume  of  over  500  pages,  with  more  than  FIFTY  <fiO)  Fnllp^ge  Phfitogravure 
PUte«  taken  from  nature,  besides  many  other  cuts  in  the  test,  the  whole 
fonntng  the  most  modem  and  ronipletc  work  on  the  Science  aod  Art  of  OI>. 
■tetricg.    Cloth,  net.  M.OO.    Hheep Net.      ••I* 

QLERNSEY— Plain  Talks  on  Avoided  Subjects. 

By  IlKKiir  N.  (Ukknsky,  M  I).,  formerly  Professor  of  Materia  Medica 
and  Instltntes  In  the  Hahnemann  Medical  College  of  Philadelphia,  etc. 
Content*  or  the  Hook — I.  Introductory.  II.  The  Infant.  III.  Childh»o<l. 
IV.  .\doli'Si.'<*nce  of  the  Male.  V.  AdolMccnce  of  the  Female.  VI.  Miirrl»|!c  ■ 
The  Husband.  VII.  The  Wife.  VIII.  Husband  and  Wife.  IX.  To  the 
rnfortuuate.    X.  Origin  of  the  Sex.    16mo.    Bound  In  Kxrra  Cloth l.OO 

HARE— Epilepsy  :  Its  Pathology  and  Treatment. 

By  HoiiAHT  .\MOnY  Hare.  .M.U..  B.Hc.  Prufcsimr  of  Mnteria  Medica 
and  Therapeutics  in  the  Jefferson  Medical  Colleire,  Phtlndelphln,  etc.  r.iino, 
SS8  pages.    Extra  Cloth Net,      IJtS 

HARE— Fever :  Its  Pathology  and  Treatment. 

C»uLalnlnK  Directions  and  the  Latest  Information  (.Innceriilng  the  Um 
of  the  So.*aUod  Antipyretic*  In  Fever  and  Pain,  Uy  HOBAiiT  AMunv  HaJIS, 
M,D..  B.Sc,  niuai rated  with  more  thati  23  new  platen  of  traclnc.*  of  varlons 
fever  «i»e*,  shiiwInR  till- .action  of  the  anlliiyreticn.  The  work  at«o  contains 
86  carefully-prepared  statistical  tables  of  249  cases,  showing  the  untoward 
effect"  of  tlieaiitipyretic«.    Unio.    Extra  Cloth Net,      l.SS 

HUIOEKOPER— Age  of  the  Domestic  Animals. 

Being  a  Complete  Tieatis*-  on  the  Dentition  of  tlie  Horse,  Ox,  tjbeep. 
Bog,  and  Dog,  and  iin  the  various  other  means  of  deterinlidng  the  age  of 
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tlip»c  aiiimala.  By  RUSH  Bllll'PKX  HviDEKOPXn.  M.D.,VetcrliiarUii  (Alfort, 
Krauci>) ;  l'Tofea»<>t  of  8sinlUr.v  Medlclue  ftud  Veterinary  Jurlspi  iltlcnee, 
Ajuericui  Veicriuary  College,  New  Yoik,«tc.  Hoyul  Octavo.  225  pagi>b.  300 
Wood-Enf^uTinga.    KxUtt  Ulutb Net,  SLIS 


Internatloiuil  System  of  Electro-Therapeutics. 

For  Students,  Ueuerkl  Pruvtitioiivni,  mid  Cipociulista.  Cliief  Editor, 
Horatio  R.  BlOKLow,  M.D.,  Fellow  of  tlie  Aiuunuaii  Electro-Tlicrapeutlc 
AaaocUtlon  ;  Mctuber  of  the  FhlUdclptiia  OlMCetrlcal  Hocietr  ;  Memtmr  uf 
the  Socitftd  Kraucalie  U'F.Uiaro-Tbdrapia;  Author  of  "Oynecolof^ical 
Electro-Tberapvutica"  and  "  Familiar  Talk*  on  Electricity  and  Batteries," 
etc.  Aasiated  by  tblity-ciglit  eminent  a|i«ciaUst«  In  Earope  and  America  as 
•Mociate  editors.  Thoronchly  I]lu»trated  with  niitny  Hue  EnRrtirliiRs.  llflO 
page*.  Royal  OcUvu.  Extra  I'lotb.  net,  •e.OO.  Hlieep,  uel,  ai-OO.  Half- 
Rossla Net, 


7.S0 


of    nedlcal    Electro-Physics   and 


Interiutlonal    Text-Book 
Qalvanism. 

For  tbe  L'Ke  nf  Mi-diral  Rlmlcntii  nnd  Prartitlonert  Being  the  first 
nine  (9)  Cbupters  or  .XrticlcH  nf  'h^  "Iniematlonul  Hyutem  of  Electru-Thera- 
peutics."  By  Wti.i.iA]<  J.  Hr.ni>j«A>t,  Pii.B.,  M.D.:  HK;«ny  Mc<"LrRe,  >r.l).; 
J.  MonsT  Bleyer,  M.D.:  W.  F.  Romi.nsox.  M.n.;  A.  Wh-mek  Di'FK,  M.A., 
B.Sc.  (Ed.):  (iKOKOE  J.  KsaELMANJi.  M.D.;  albert  r.  Bkuhaxer,  M.D.j 
Frkdkrtck  rKTBiisox.  M.I>.  ;  Wr.8i,EY  Mills.  M.V.,  M.D.,  L.R.C.P. 
(Ixmd.).  F.R.8.  (Can.).  Tlioronphly  UlusCral-od.  Royal  Octavo.  About  100 
paiCM.    Clotb Net, 


9. SO 


IV1N5— Diseases  of  the  Nose  and  Throat. 

ATcxt-Bo«jk  for  StmlenH'  ami  Prao;itjoiifr«.  By  Horacb  P.  Ivil«9, 
^f.D.,  Lecturer  on  Laryngology  »nd  UinlciKy,  Habneiuann  Medical  Colle(;c  of 
Philadelphia,  etc.  Royal  Octavo.  oO?  pnges.  With  VIM  lllastratioo».  chiefly 
original,  incladInK  18  Colored  Fiirures  from  I)rawlnip  anil  PhotoKrapUs  of 
Anatomical  Dlsaectlon*.  etc.  Extra  Cloth,  net,  •4.041.  .Sheep  or  Half- 
Rusala Net, 


8.00 


JENNINQS-Color-Vislon  and  Color-Blindness. 

A  Practical  Munnal  for  Kallroail  Surgeons.  By  .1.  Ki.Lis  Jbnmsos, 
M.D.  (UnlT.  Penna.1,  formerly  Clinical  .\KiitBtant  Royal  Lonilun  Ophtlmliuio 
Hospital  (MonrfleUU);  I.ectiirer  on  OphthalmoNjopy  and  Chief  uf  the  Eye 
Clinic  In  the  Beaumont  Hospital  Medical  College:  Ophthalmic  and  Aural 
Hurgeon  to  the  !4t.  lx>ula  Mnllanphy  and  Methodlot  Dva<'»nmri>«  HospitsU; 
Cnnsnitinic  Oi-uliiit  to  the  Missouri,  Kanias,  and  Texas  Railway  Hystem; 
Fellow  of  the  British  T^rynfrolnfclcal  and  RhinoUiftfcal  Association  :  Hocretary 
of  thR  8t.  IxiniH  Medical  Society.  This  book  {»  published  as  a  convenient, 
practical  Manual  to  aid  the  ncnilst.  Railroad  i^iireeon,  and  General  Prnoti- 
.  tiooer  in  accurately  detenninini;  the  fltne^n  or  nnfltness  of  those  employed, 
or  seeking  employment,  in  railway,  steam-boat,  ami  steain-shlp  lines  of  trans, 
portstion.  In  one  Crown  Ootaro  volame  n(  over  lOnpaKei.  Illustrated  with 
twenty.oiie  (21)  EnftraTings  and  one  (1)  Handsome  Fall-page  Colored  Plate. 
Extra  i.1oth Net. 


1.00 


tW  All  parchasers  in  Canada  must  pay  Custom  duties  in 
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Medieat  Publieatiom  of  Tht  F.  A.  Davia  Co..  Philadelphia. 


JOAL— On  Respiration  In  Singing. 

I'lir  sprc'lnlht-.  >-iii)cn>,  Tdiiliei  i-.  Tublic  b|t«»l«erf;,  etc.  By  Dr.  Joal 
(Muiit  Ikirt!).  'riau!<hite<l  anil  ediled  bv  11.  NoHKIS  WourENDEN,  M.D. 
(Ciuilal).).  tUlitor  of  ttie  Jouriiiil  o{  L»ryiiguliiRy,  eu;.;  Vicc-PtesKleut  of  lUe 
Briil»ii  I^rynRologk'al  A««ucifttioii,etc.  Illustrated.  Clotb.  Crown  OctAvo. 
210i>:ii;o8 Net.  Sl.ftS 

KEATINQ-Record-Boolc  of  Medical  Examinations  for  Life* 
Insurance. 

I>u*ii;neil  tiy  John  M.  Keatixo,  M.1».  This  retord-buok  is  small,  but 
complete,  mdiI  rinl>r:kce«  all  the  prliuMpal  poiiila  thiiC  art)  r«()uiri'<i  by  tbe 
(liffciout  cuiupauics.  Ills  made  iu  two  siz«r>,  viz.:  No.  i,  covering  one  hundrcil 
(100)  uxiimliiullima.  and  No.  2,  eorerlnK  two  liuiidred  (SOU)  examluittious.  The 
Blzeof  tUoliniik  1» 7x3^4  iiiclicb,  anil  aa\  lie  cuiivouieully  cariled  In  thepuckfl. 
No.  1,  Cloth,  nit,  00  cBni..    Xu.  2,  Full  Leather,  with  Slde-Klap   ....  Net,      i.OO 

KEATINQ  and  EDWARDS-Diseases  of  the  Heart  and  Cir- 
culation in  Infancy  and  Adolescence. 

With  M\  .\ppeiidix  entitled  "ClInlcAl  »iiitllc.-i  on  the  Pulse  In  Cbilil- 
boixl."  By  John  M.  Keatimo,  M.L)..  pliiiadelphia,  suiU  William  A. 
KDWAicDi<,  M.D.,  PhilMlelphia.  tlliigtratcd  by  FbotOKraphs  and  Wood- 
EiiKritvlnKS.     Alxjut  225  pages.    Hvo.     U(juiid  Iu  Clutli Net,       {,aO 

KRAFT-EBINQ— A  Text-Book  on  Insanity. 

For  the  Use  of  stiidentu  iind  Praciltionois.  By  1»R.  R.  VON  KtiArFT- 
Eniira.  Aiithrirlzed  tnin«lalion  of  tbe  Kifili  Qeraian  Edition  by  ('Uarlbs 
UiLBERT  (.'HADi>0CK,  M.Ii.,  Profesunr  iif  Nervous  »nd  .Meiitai  DImoscs  In 
Marlou-StMU  I  'allege  of  Medicine,  St.  Iiouls,  Mo.,  etc.    Royal  Octavu.    About 

800  pages.    In  Preparation. 

LIEBia  and  ROHM— Electricity  in  Hedidne  and  Surgery. 

Ily  U.  A.  LlEBK..  Jr..  Ph. IK.  .X.tsintant  iu  KU'ctrlclty,  John-.  Ilopkln* 
rnlverslly,  etc.;  andOEOKOB  H.  Roii^.,  M.D.,  Professor  of  Obstetrics  and 
Hyglono,  College  of  Physicians  and  Snrgeons  Baltimore.  Profusely  Illus- 
trated by  Wood-Eng»Tlnga  and  Original  Diagrams.  Koyal  OcUvo.  SiS 
pages.   Extni  Clotli Net,      S.OO 

MANTON— A  Syllabus  of  Lectures  on  Human  Embryology. 

An  Introduction  to  the  Study  of  Olnktetrii-ii  and  iJyna-cologv,  with  a 
Qlo«»ary  of  Embryologlral  Terms.  By  Walter  Porter  Manton,  M.D, 
Lecturi-r  ou  OUstetrlcs  in  Detroit  College  of  Medicine;  Fellow  of  the  Royal 
MIeroscopioal  Hociety,  of  the  British  Zoological  .'Society,  etc.  Kocond  (ReTJuedl 
Edition.  Interleaved  for  taking  notes,  and  thorooKhly  Illnstmted  by  Ontltne 
Drawings  and  PUoto-Eneraving!".  12nio.  AlM.ut  125  printed  pages,  be*iil.'« 
the  blank  leaves  for  note<i.     Kxtra  Cloth ...   .Net,      Ul 

MASSEY— Electricity  in  the  Diseases  of  Women. 

With  Special  Reference  to  the  AppUrallon  of  Htroni?  Cdrrenta.  Ry 
O.  BxTTON  Mamky,  M.D..  Lata  Electru-TlierapentUt  to  the  PblUdetphla 
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Ortho|MP<Uc  Hospital  and  InflnnM^  (\tr  Kvrran*  I>i«(>«*«>ik  Mr.  H<k>>«hI  Kttl- 
tion.  Kevisrd  uid  EnUriccd.  With  N«w  mm!  OrlfiniU  WtHM-KnttMTIttK*- 
Eztn  Cloth.   >iM  iM«e«.    liiuo NvK  VLAO 

nedical  BuU«tio  VisHlns  List,  or  PtiysiduM*  Call  Rtcord. 

Amuiced  upon  mi  OrigtiMi  mhI  Conrviilont  Monthly  Mul  \V<h>I(1>-  I'Iau 
for  the  Daily  KecunlinK  of  I^rof^Umal  Visit*.  liMiilMUiwIy  iMtiiiul  In  nn<> 
strung  L<eather,  with  lla|>,  inclutlinK  a  ri>ck«t  for  Kmmi«  M<<inoraii«ta,  dr. 
Funiishod  with  a  Dixon  load-prnotl  of  ox«^U«nt  iiuallty  and  Itnlnli.  ('oni|«AOt 
and  cvuTenient  for  carryinK  in  thi>  pocket.  Slap,  4  x  t\  Inrhca,  In  thrw 
Kyles.    Send/or  deteriptivt  rfrOMfor. 

No.  1.    For  70  |>atl«nts  dally  earh  month  for  one  ymtr Nvl,      l>IS 

Na  2.    For  lOS  patienta  daily  each  month  for  onr  ypar N>l,      KAO 

No.  3.  In  which  "The  Blank*  for  HcoorttinR  Vlalu  in"  m«  in  aik  (<) 
removable  sections N«t,     KtA 

niCHBNER-Hand-Book  of  Eclainp«la. 

Or  Notes  and  Cases  of  Puerperal  c;<mvuliiions.  liy  K.  MloilRNRn, 
M.D. ;  J.  H.  Btubbs,  M.D.  ;  R.  B.  EwiMU,  M.D. ;  li.  TuoMI'HuN,  M.I).  ( 
8.  Stkbbins,  M.D.    Umo.    Cloth Not,        iSO 

noORB— rieteorology. 

By  J.  W.  HooRB,  B.A.,  M.Oh.,  OntTomity  nf  Dublin  t  Fellow  and  tt«|^ 
istrar  of  the  Royal  CoIleK«  of  Physioian*  of  Iroliuid,  eto.  I'ai't  I.  i'liyslcal 
Properties  of  the  Atmosphere.  Part  II.  A  Complete  lllstoi-y  of  tlie  tinltcd 
States  Weather  Bureau  from  its  BoRlnninK  to  the  I'resrnt  Day,  sppdIiUly  0<m- 
tribated  by  Prof.  M.  W.  Hakrinoton,  (;hlof  of  the  Wnatlinr  llurrau  In 
Washington,  D.C.,  giTing  aim)  a  full  list  of  all  the  stations  undnr  the  ininia* 
diate  control  of  the  United  Htatos  Oorernment.  Part  III.  Wnathnr  and 
Climate.  Part  IV.  The  Influence  of  Weather  and  Meawm  on  Diseaw.  Pro- 
fusely Illustrated  throughout.  One  volume.  Crown  Ootavo,  ( >v«r  4W  paRra. 
Cloth Not,     LOO 

nvaiND— Deaf-niitism. 

By  Hovaxn  Myoiitd,  M.D.,  of  Copenhagen.  The  only  anthortietl 
English  Edition.  Comprising  Introduction,  Etiology  and  I'nlli(iKi>»Mila, 
Morbid  Anatomy,  Symptoms  and  Sequel*,  Dlagnosiii,  Prognn*!*,  and  Treat- 
ment.   Crown  Octavo.    About  100  page*.    Cloth Net,     ••OO 

N155BN— A    nanual    off   Imtructlon    for   aivltif    5w«dUh 
ilovemcnt  and  Flassago  Treatmont. 

By  Prof.  Uarttio  Nimm,  late  In«trti<;tor  in  Physical  (;nttnre  and 
Oynnastics  at  the  Johns  Hopkins  University,  Baltimore,  M<L,  eto.  With  3V 
Original  Wood-Engravings.    12mo.    128  pages.    Cloth Net,      I'OO 

Phyalciaiis*  Intcrpretar. 

Is  EitoLMH,  French,  dxttMAn,  Anv  Italiam,  Npedally  arrangMl 
(or  diagnosis  by  M.  vox  V.  The  plan  of  the  book  Is  a  syKlenmttn  arfaiigenMfnt 
of  questions  upon  the  various  branchea  of  Practical  Medicine ;  each  t*  nti 
wordol  that  the  only  answer  reqnlrrd  of  the  |>atl«nt  is  Y«*  or  No.  FntI  lln*' 
tfa  Leather,  for  carrying  In  the  [Kicket.    Mltti.lixT^tnr.tun.    9M|>s«ces.    M«t,      tMt 
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Physicians'  All-Requisite  Time-  and  Labor-  Saving  Accouot- 
Book. 

Being  a  LL'tl|[er  aud  Account-Uouk  (ur  I'liyslciniis'  U«i',  iiieeMng  all  the 
Rcquimuciito  of  tbe  Law  aud  L'ouru.  Desiguod  ti}-  Wm.  A.  tjKiUEKT,  M.D., 
Eatatou,  Pn.  This  Accounl'Book  reduces  tlio  labor  of  keppiuR  vhysirlAiit' 
accounts  more  lliiui  on<4-liair.  and  at  tbe  saioe  time  iwcantt  llie  ^«aie-!i  doeree 
ot  accuracy.    Send  for  dcacrlptlTe  circular  shnwiiiK  the  plan  of  the  bonk. 

"So.  L,  800  pages  (or  BOO  AccounlH  per  Year,  size  10  x  12,  iMund  lu  H- 
Russia.  RaiMd  nnult-Bands,  Llotb  Sides Nat,   SS.OO 

No.  2,  0(10  pagcft  for  ISM)  Accuuuu  ii«r  Year,  size  lOx  13,  bound  In  ^• 
RUHia.  lUiaod  Uack-Banda,  Clotb  Hules Ket,      8.00 

Practical  Electro-Therapeutics. 

For  General  I'ractitiuiii^ts  and  Specialism.  A  roinpreiiensive  treatUe 
by  thirty  (30)  eminent  and  oxperlemed  »-rit»rs.  This  volume  Is  a|>eolally 
designed  for  those  who  have  not  obtained  tlic  "IntcrnAtirinul  Sy»tem  of 
Electro'Tbera|>ontlcK,"  of  whlcii  it  Ir  the  condndlng  part.  Complete  in  one 
Royal  Octavo  Tolii me  of  over  70U  paKoa.  Thoroughly  Illuatrated.  Bound  iu 
Clotb.  net,  S4.S0.    In  Full  .Sheep Net,      S.SS 

PRICE  and  EAQLETON  -Three  Charts  of  The  Nervo- Vascular 
System. 

Paht  I.  TuE  Xkkves.  Paut  II.  Tub  Autbbucs.  Part  HI.  Th« 
Veuss.    Each  Chart  IP  k  21  Inchw. 

ArraiigiMl  by  W.  Hknry  rRiCR,  M.D.,  Pbyslclan-lo-Cblef  to  tbe  Cbll- 
dreu'B  <T1lnlo,  Ituivertdty  Hospttul.  PhlLidolpbia :  and  H.  P0TT8  EaoLXTOX, 
M.D.,  AMisiant  Rurgeon  Willi*  Eye  Hor.pttal.  Philiulelphia. 

A  New  Edition,  Revised  and  Perfected.  An  liuportant  aid  to  gtadents 
in  tbe  Study  of-Aniituniy.  Gndor^ed  by  leading  nnatomists.  Cle.irly  and 
beautifully  printed  upon  Extra-Ourable  Pa|)«r.    Per  Mt,  oomplete  Net,        .BO 

PURDY— Practical  Uranalysis  and  Urinary  Diagnosis. 

\  Manual  for  the  I'so  of  Ptiyfiloians  nnil  Mtudeiits.  Uy  chas.  W. 
Ptrnny,  M.D..  Professor  of  Urology  and  Uriniiry  Diagnosis  at  the  Chlca|;o 
Po*t-Uraduat«  Metlii-al  Schnol ;  Honorary  Fellow  of  the  Royal  College  of 
Physicians  and  Rurgeons  of  Kingston,  Canada;  Member  of  the  Aitsociatlon 
of  American  Fhysiriaus ;  Author  of  "Dial>ete»:  iu  Cause,  Rymptoma,  and 
Treatment"  ;  "  Brigbl'a  Disease  and  Allied  Affections  of  tbe  Kidneys."  nit 

Third    (Rcvlseil)    EtUtlon.     With   numerous   IlluBtrations,   including     . 
seTeral  Colored  Plates.    Cri>wn  Octavo.    Nearly  400 pages.   Extra  Cloth.    Net,     V.OO 

Tills  modem  coniprehenslve  treatise  baa  met  with  such  unusual  favgr 
that  more  thou  five  thousand  bare  been  sold  within  eighteen  months. 

PURDY— Dlab«tes. 

Iu  Cause,  ■Sympl'iuis,  and  Treatment  By  CbaS.  W.  Purdt,  M.D. 
With  Clinical  IIUiMtraltona.    I2mo.    im  pages.    Extra  Cloth Net,      l.Sft 


All  purchasers  in  Canada  must  pay  Custom  duties  in 
addition  to  the  above  prices. 
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REnONDINO— Histor>-  of  Circumcision. 

Kllo.M  THE  KABLlf.sr  TIMES  TO  THE  PBESEKT.  MORAL  AKD  J'HYS. 
lOAL  RCAHONS  |roK  ITS  rKHroRXANCE ;  with  a  Higtory  of  EunucUism, 
Hermu|ihro:ll!tin,  utc.,  and  of  llie  Dltft^rent  Upeialioiif  Practiced  on  tUci 
Prepuce.  By  P.  C.  RxmonuINO,  M.D.,  Memlier  of  the  American  Medical 
Aggockation,  of  the  American  Public  Hcaltli  AnsiKiaiion ;  Vice-Presicli'ut  of 
California  .State  Medical  Society,  etc.  12iiiii.  340  |iage8.  Extra  Clotli. 
Illustrated  with  two  flne  rull-)ia(re  Wnnd-Eii^ravinKi*.  showing  the  two  prln- 
cipal  nioUcK  lit  C'lr>'Uinci»loii  Id  ancient  timex Net,    •1.2S 

A  Piipnlar  Kditlon  (UDal>riilge<l),  boutid  In  Paper  ('overs,  U  alto  issued. 
Price Net.        .30 

REnONDINO— The  nediterranean  Shores  of  America. 

.SoutiuMii  Cikllforniih  :  ii.s  ('lMii:Ltic,  IMiyNiral,  iind  .\|fl4>ortili>gical  Con- 
ditions. Hy  P.  C.  RituoNOtNO,  M.D.  Koviil  Octavo.  175  pages.  With  15 
ap|iri>prlat«  Tlltiatratioiia  ami  2  flui^ly-execute<l  Ma|m  n(  ibis  rej^on,  showing 

altitudes,  ocean-currcnls,  etc.     Bound  in  Extra  Cloth Net,      1.911 

Cheaper  edition  (unabrldKed)  Ixuiml  In  Paper Net.        .7* 

ROBINSON  and  CRIBB-The  Law  and  Chemistry  Relating 
to  Food. 

A  Manual  lor  the  Use  of  persons  practically  Interested  in  the  AdniinU- 
tratlon  of  the  Law  relating  to  the  .\dultei'ation  and  Unsoundness  of  Food 
aud  Drugs.  By  H,  Manhfiklu  Robinson,  LL.D.  (Lomlon),  Solioiior  aud 
CIrrk  tu  the  Hhoreditch  Sanitary  Authority;  Law  Examiner  for  the  British 
Institute  of  Public  Health,  etc.  ;  anil  Ckcii.  H.  Chibb,  B.Sc.  (London). 
F.l.C,  f.C.iJ.,  Public  Analyst  tu  the  i^troiid  District,  etc.  Crown  I'Jctaro. 
About  300  |iages Net,      2.00 


ROH^— Text- Book  of  Hygiene. 


A  Comprehensive  Treatise  on  the  Principles  and  Practice  of  PrevcntiTe 
Medicine  from  an  AmericSD  Htand-point.  By  Georgk  H.  RobA,  M.D.,  Pro- 
fessor of  Obstetrics  and  Hygiene  in  the  College  of  Physicians  and  hurgcoiia 
of  B.ilUiuoTC  ;  Member  of  the  American  Public  Health  Association,  etc. 
TniKD  Edition,  Carefully  Revised  and  Enlarged,  with  many  IllustratioDS 
and  valaable  Tables.    Royal  Ootaro.    Over  4S0  |>ages.    Extra  Cloth  .   .  .  Net,      3.00 

ROH^— A  Practical  Manual  of  Diseases  of  the  SIcin. 

by  Gf-okqe  H.  I:oh£,  .M.D.,  a»8iate<l  by  J.  Wii.i.iamk  Loud,  A.U., 
M.D.,  Lecturer  on  Dermatology  and  Bandaging  in  the  CoUeRc  of  Phyiirians 
and  Kur|;eons  of  Ualtimon-.  etc.    I2mo.    Orer  300  p:igt>i*.     Elxtra  Cloth  .  Net,      1<SA 

SAJOUS— Hay  Fever  and  Its  Successful  Treatment 

By  Hi^puKPiciAi.  OnoANic  Alteration  or  the  Na.sal  Mccocs 
McMnRANE.  By  CHARI.K.S  E.  .Sajocs.  M.D..  Chief  Editor  of  the  "Annual 
of  the  L'nlversal  Mediral  Hclenoe^"  :  formerly  Lecturer  tm  Rhinology  and 
taryngology  In  the  Jefferson  Medical  College,  etc.  With  13  Engravings  on 
Wood.    13mo.    Extra  Cloth Net,      1-M 
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SENN— Principles  of  Surgery. 

By  y.  SE>jr.  M.D.,  Ph.D..  LL.D.,  Profe.isor  of  Principles  of  Surgery 
anil  Suri^cal  Patbolrvgy  in  Rush  Mccllcjil  College,  Chicago,  III. ;  Prufes-'iir  of 
Surgery  lu  the  Chioagu  Polvtlliilc.  etc.  New  (Sei-ond)  Edition,  Thor- 
otifchly  Revised  mid  Cimsklerahlj-  Enlarp-il.  K"}aJ  OoUvo,  Witli  180  fine 
Wood-Eiigravliigs  and  several  full-page  Ctilnre.l  f'hues..  0)0  pages.  CloU), 
net.  IM.ao.    Sheep  or  Half-Rassia Met,  •S.AO 

SENN— Tuberculosis  of  the  Bones  and  Joints. 

By  X.  SKJClf,  M.P.,  I'h.D..  LL.D.,  author  of  a  text-hook  on  the  "  Prin- 
ciples of  Hurgery,"  etc.  Ruyal  Octavo.  Over  500  pages.  Illustrated  with 
107  Engnvlui^,  many  of  tbem  colored.  Eztm  Cloth,  net,  •4.00.  8beepor 
Half-Russia Net,     S.OO 

SHOEMAKER— Heredity,  Health,  and  Personal  Beauty. 

Including  ihc  Selection  of  the  Best  Cosnieticfi  fur  the  Slciii,  H.-»ir,  NalU, 
and  .\11  Parts  Rehitlng  to  the  Body.  By  JoHM  V.  .SiIuk.makek,  M.D.,  LL.D., 
Profemor  of  Materia  Medica,  Pharmacology,  Therapeutics,  and  Clinical  Med- 
icine, and  Clinical  Profe«sor  of  UiBeitse«i>f  tbe  Skin  in  the  Medico-Chirurgi- 
cal  College  of  Philadelphia,  etc.  Royal  Octavo.  426  pages.  Clotb,  net,  ■a.50. 
Half- Morocco Net.     »JIO 

SHOEMAKER— Materia  Medica  and  Therapeutics. 

A  Practirnl  TextHook  for  Stiident>  imd  Pr:ictltloner!i.  By  JOHM  V. 
8B0EMAKKK,  M.P.,  LUO.  Taii(i>  tluiTioM.  TborouRhlv  ReTlsed  and  in 
Confurinlty  with  tbe  Lnlest  Revision  of  the  United  !?t.itctt  PharMiacopcela. 
An  EsTinm.Y  .Vbw  Wokk  fkom  cover  to  Cover.  Every  page  has  been 
reeet  with  NewTyi>o  and  printed  from  New  Electrotype  Plates.  This  edition 
is  publinhed  in  oue  Royal  Octavo  volume  {instead  of  two  as  heretofore)  of 
about  1000  pages.    Cloth,  net,  aS.OO.    Sheep Net.      S.tS 

Tlil«  standard  work  Is  ihornugbly  and  carefDlIy  Indexed  with  clinical 
.and  geiienil  Indexes,  and  contain*  n  mo-it  valuable  .tnd  exhaustive  table  of 
duse«,  exteiulini;  over  Mveral  double-Ksoluun  octavo  pa^es. 

SHOEMAKER— Ointments  and  Oleates. 

Espei-I.illy  In  Discai^cK  of  the  .Skin.  By  .IiiU!>  V.  SBOUtAKXB,  A.H.. 
M  J).  8KCOMO  EOITIUM,  Revised  and  Enlarged.  2B6  pages.  \3mo.  Extra 
Clolb* Net,      ».ao 

SMITH— Physiology  of  the  Domestic  Animals. 

.V  TextBo'^k  fur  Veterinary  mid  Modicnl  Studenu  and  Practitioners. 
By  RonCRT  Mkadk  Smith.  A.M..  M.U.,  formerly  Professor  of  Comparative 
Physiology  in  the  University  of  Pennsylvania,  etc.  Royal  Ootsro.  Over  960 
page*.  Profusely  Illustrated  with  more  tlinn  40O  fine  Wootl-Engravings,  some 
of  them  Colorvd.     Cloth,  net.  •A.OO.    Sbee]) Net,      0.OO 
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S0ZIN5KEY— Medical  Symbolism. 

Historical  HtU(ll«s  In  ilie  Aru  nf  Hoaluig  and  H)'gl(>ne.  By  Tromas  S. 
BOZINSKEY.  M.D.,  Pli.D.,  Author  ot  "Tbe  fullurc  nf  Beauty,"  "The  Care 
and  Culture  nf  Clillilren."  etf.  Vban.  Nf ally  3111)  pages.  Extra  Cloth.  Ap- 
propriately niustniled  with  90  uew  Wood-Eugraviiigg   Net,  Vl.OO 

STEWART— Obstetric  Synopsis. 

A  Complete  Cotnpcnd.  Uy  John  H.  Stewart,  M.D.,  late  Pemonitra- 
torof  Ot>st«tric«  In  the  MetUeo-ChiruTgica.!  C°iillet!i<  of  riiilBilclphia:  witb  an 
Introdactory  Note  by  Wjh-iam  .S.  Stewart.  A.M.,  M.D.,  EmerUub  Profes- 
•or  of  Obatctrics  aii<l  Gyiiirci>1ij;;y  in  tliv  Medico-CbirurKlcnl  College  of  I'lill- 
adelpbla.    43  tllustrations.    202  pa«e!>.    12tD0.    Extra  Blue  Clotb    .  .  .  .Net,      1<00 

STRAUB— Symptom  Register  and  Ca5e  Record. 

IipsiEiicd  liy  1).  W.  STBAiji,  .M.li.  It  jjivtis  in  plain  view,  on  one  elile  of 
the  etieel,  1\4  x  10}^  iuolies,  tbe  Cliiiicul  Uecord  of  tho  sick.  Including  Date. 
Natuo,  Reitlilciice,  tk'rujtation,  Kymptoins,  Inspection  (.VuscuItAtion  and  Per- 
cuulun),  HIeiory.  Revpirntion,  Pulse.  Ti.'tujyjratuie,  Diagnoais,  Progiiusfs, 
Treatment  (Apecial  mid  general),  and  ReiniVrtcii,  nil  conveniently  arranged, 
and  with  ample  room  for  recording,  nt  oacli  call,  for  four  different  calls,  each 
Item  Dnmed  above,  the  whole  forming  (» clinical  history  of  Individual  ca«e9  of 
great  value  to  every  Practitioner.  Publlsbed  in  stiff  Board  Tablets,  of  50 
^heeta  each,  at  so  oenta,  net,  per  tablet ;  and  in  Book-furm,  flexible  binding, 
with  Alpbabeticul  Marginal  Index Net.        .79 

THRESH— Water  Supplies. 

By  J.  C.  Thresh,  I).Sc.T>«>nd..  M.B.,  K.I.C.,  F.C.8.,  Lecturer  in  BaDl> 
tary  Science,  King's  College,  l^nidon,  cti;.  City  Authorities,  Town  Council*, 
LcT>'  Court*.  County  Councils.  Farmers,  Owners  of  Villas  or  Private  Resi- 
dences In  tbe  Country,  Settlers  in  newly-opened  District*,  Colonists,  etc.,  will 
find  tlii<>  little  book  of  extreme  value,  as  il  contain.*  practic.il  bints  with  ox- 
cellent  Illuatratlons  by  the  score.  Uluttrated.  One  Volume.  Crown  Octavo. 
About  300  pages.    Cloth Net,      2.00 

Transactions  of  the  Heetings  of  tlie  British  Laryngological 
Association. 

Vol.     1.1881.  Royal  8to.  108  pages.  Cloth.    Price,  «».  6d Net,  .T» 

Vol.   II,  18W.  Royal  8vo.  100  pa«e«.  Cloth,    Price,  «••  Od Net,  •»» 

Vol.  Ill,  lae.  Royai  Uvo.  KK)  pages.  Cloth.    Price,  «».  6d Net.  .»« 

Vol.  IV.  18M.  Royal  8vo.  TSpage*.  Cloth.    Price,  a».  Od Net,  .7ff 

ULTZMANN— The  Neuroses  of  the  Qenlto-Urinary  System 
in  the  Hale. 

with  Mterililyand  Irapntence.  By  Dr.  I'LTEMAX!*.  Profcssrorof  Ucnllo- 
ITrlnary  DImoms  in  the  University  of  Vienna.  Translated,  with  the  author's 
permission,  by  Oard:<]ir  W.  Allbn,  M.D.,  .Surgenu  In  the  Genlto-rrinary 
Department,  Boston  Dispensary.    Illustrated.    I2in».    Kxtra  Cloth  .   .   .  Net.      1.00 


BTAII  purchasers  In  Canada  must  pay  Custom  duties  in 
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VOUQhT— Chapter  on  Cholera  for  Lay  Readers. 

History,  >4yinptotus,  Pievviiliiiii,  antl  Treatment  of  th«  DiMKM.  By 
Waxtkr  Vocoht.  Ph.B.,  M.D.,  late  .Meillcal  UirecUir  and  Phyaiolan-tn- 
Charee  of  tlie  Fire  toland  QuiiraiiCine  Htation,  I'ort  of  Kew  York  ;  Fellow  ot 
the  New  Yiirk  Aeaileiuy  "t  Medicine,  etc  Illuiitratfld.  IStuo.  104  page*. 
FleKilUtf  Cloth  ...      Net, 


•  .T» 


WITHERSTINE-Internatioiul  Pocket  Medical  Formulary. 

ArraiiKed  Tlier.ii)eutlt'ally.  Uy  C.  Svmnbk  Witherstine,  M.S.,  M.D., 
ViaitlDg  Phyiiclaii  of  the  Home  for  the  Ajpjd,  (.ivrm.'uiio^fii,  Philadelphia; 
Ikte  Honte-Burgeon  to  Charity  Hospital,  New  York,  etc.  Includiug  mure 
than  1800  Formulie  from  severai  hundred  well-known  authorities).  With  an 
Appendix  contalnini;  a  Poaoli>i;k'u1  Tahle,  the  newer  reniiidles  included  ; 
FormulB  and  Doaen  of  Hypodermatic  Medication,  including  the  newer 
remedies ;  Use*  of  the  Hypo<lermatic  Syringe,  etc.  275  primed  pages,  bexldea 
extra  blank  leaves  for  new  foriiiiilw.  Elegantly  printed,  with  red  linea,  edffefl, 
and  borders.    Illtutratf^il.     Bound  in  Leather,  with  Side-Flap Ket, 


2.00 


YOUNQ— Synopsis  of  Human  Anatomy. 

Being  a  Comiilpie  Compend  of  .\natomy.  including  the  Anatomy  of  the 
Viscera,  and  nmiierr>u»  Tables.  By  Jambs  K.  Yopso,  M.D.,  Instrnctor  In 
Ortbopsbdic  Siirffery  and  Asalstaiit  Deninnstrntor  of  Surgery  in  the  Pniver- 
slty  of  Pennsylvania,  etc.  lllantrated  with  76  Wood-EIngraTiogs.  830  poKot. 
12mo.    £xtra  Cloth Net, 


I.40 


The  following  Publications  are  Sold  only  by  Subscription, 

or  sent  Direct  on  Receipt  of  Price,  Shipping 

Expenses  prepaid. 


Annual  of  the  Universal  Medical  Sciences : 
Medical  Annual  of  the  World. 


The  Standard 


A  Yeiuly  U<»pon  of  the  Progreaa  of  llie  fJencral  Sanitary  Si-iencea 
Throughout  the  World.  Kdile<l  by  CHARt-E.'<  E.  SAJors,  M.D,  formerly 
Lecturer  on  tililiiology  and  Laryngology  in  Jefferaon  Medical  College,  Phila- 
delphia, etc.,  and  Seventy  Associate  Editor;!,  asniiktod  liy  over  Two  Hundred 
Corre-spondliig  Editor*  and  Collaborators.  In  Five  Koynl  Octavo  Volume*  of 
about  fin  pages  each.  lUuatrated  with  Clirnmo-LlthMgiaplis,  EnK^ravings, 
Mitpt,  ChartA,  and  Diagnuiis.  Being  intended  to  enable  any  phyHicinti  to 
p<)!ii«es«,  at  n  moderate  cost,  a  complete  Contemporary  History  of  Universal 
Metliclne.  flubecriptioB  Prioe  per  year  (Including  the  Vnivrrtat  itnllrrti 
Journal  for  one  year),  in  Cnlted  State*,  Cloth,  6  vols..  Royal  Octavo,  UlAMt*  ; 
Half-RuMla mzo.OO 

Cireat  Britain,  Cloth,  C4  7s.  s  Half-Rneaia.  <a  15s.  France,  CloltL, 
•3  fr.  05:  Half-Hussia.  ia4  fr.  35. 


All  purchasers  In  Canada  must  pay  Custom  duties  In 

addition  to  the  above  prices. 
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The  "UnlTemd  Medleal  JoDrool"  i«  ft  Monthly  Kevl«w  o(  th*  practical 
tnnncbet  of  Medicine  ami  Kiiri^ery,  and  Is  supplied  free  to  the  labsorltter*  to 
the  "Annual";   to  imii -subscribers,  per  year Sa.OO 

ADAMS— History  of  the  Life  of  D.  Hayes  Agnew,  M.D.,  LL.D. 

By  J.  UuWK  .'K.daMB.  M.D.  a  fa^inaling  lifc-biittory  of  one  of  the 
world'k  greatest  surgeons.  RoyaJ  Octavo.  37A  pagea.  Handaooiely  printed, 
with  Portralta  and  other  IllustratioDg.  Extra  Cloth,  net,  91.00.  Half-Mo- 
rocco, Gilt  Top Net,     3JSO 

KRAFFT'EBINQ-Psychopatliia  Sexualis. 

With  Opefial  Reference  to  t'outrary  i^xnal  Iiistlnct,  A  Medlco-LesBl 
Study  of  Soxual  lusnnity.  By  Dk.  K.  volt  Kkafft-Ebino,  Professor  of 
Psychiatry  and  Neurology,  University  of  Vienna.  Autltorlieil  Translation 
of  the  8«ventb  Enlarged  and  Revised  German  Edition,  by  (.'iiarles  Gti.. 
BXRT  Chaddock.  M.D.,  Professor  of  Nervous  niul  Mental  Dl*«.-i»es,  Marion- 
Hiros  C'uUegu  of  Medicine,  St.  Louis.  Royal  Octavo.  432  pages.  C'lotb,  net, 
■S.0O.   Bheep Net,     4.0O 


RANNEY— Lectures  on  Nervous  Diseases. 

Prom  the  Htand-point  of  Cerebrsl  and  Spinal  LocalUation,  and  the 
lAter  Methods  Employed  In  the  Diagnosis  and  Treatment  of  these  Atfectiona, 
By  .\MI!R08S  L.  Rankey,  A.M.,  M.D.,  fonuorly  Professor  of  the  .\natomy 
and  Physiolr>gy  of  the  Nervous  System  in  the  New  York  Post-Graduato  Med- 
ical School  and  Hospital,  etc.;  Author  of  "The  Applied  Anatomy  of  the 
Nervous  Systeni."  "  Practical  Medical  Anatoiuy,"  etc.  Profusely  Illustrated 
with  Original  IMagrams  and  Sketches  In  Color  by  the  author,  carefullv  se- 
lecte<l  WmxIEngravings,  and  Repruduced  Photngmphs  of  Typlc.il  Cases, 
Uoyal  OcUvo.    780  pagea.     Cloth.  •fi.SO.    8heep,  •O.AO.     Ualf-Kussia  .  .  . 
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S A JOUS— Lectures  on  the  Diseases  of  the  Nose  and  Throat. 

Delivered  at  tlic  Jefferson  Medical  Collece,  Phil.iilcliiliia.  Hy  chari-es 
E.  8aJOPi»,  M.D.,  formerly  Ijeotnrer  on  Rhinology  nud  I-iryiij;oloRy  in  Jeffer- 
■on  Medical  College:  Vice-President  of  the  .Vnierlcaii  (.arynKologlcal  Asso- 
rlatinn,  etc.  Illustrated  with  100  Chromo-Litbographs.  from  OJI-Palntlngs 
by  the  author,  and  93  Engravings  on  Wood.  Royal  Octavo.  Cloth,  ■4.00. 
Half-Russia 


.1.00 


SCHRENCK-NOTZING-Suggestive  Therapeutics  in  Psycho- 
pathia  Sexualis. 

By  Db.  a.  von  SCHKknck-Notzimo.  of  Munich.  Authorized  Transla. 
tinn  of  Hie  Ijit^t  Revised  German  EiHtion,  by  C.  O.  CHADDOOK.  M.D.  An 
invaluable  «npplementary  volume  to  Dr.  R.  von  K«AKFT-EFrso'«  masterly 
treatise  on  "  P«yi.-hoi»athla  Seiiialis"  (»l»o  tran»lated  by  I>r.  Chakdock). 
A  Hand-lHHik  of  Treatment  nf  Sexnal  Pathology  upon  sound  nnd  effective 
piincipte*.    Royal  Ootavo.    .\ bout  330  page*.    Cloth,  net, SS-fiO.   Sheep.  Net, 
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tST  All  purchasers  in  Canada  must  pay  Custom  duties  In 
addition  to  the  above  prices. 


16  Medical  Publications  of  The  F.  .A.  Oaria  Co.,  Philadelphia. 


5T ANTON— The  Encyclopedia  of  Face  and  Form  Reading. 

Ur  t'ereonnl  Tntlts,  l>utli  I'h.vftlcal  and  MeniAl,  lievroleU  hy  Oiiiunnt 
Signs  TlirouRli  Practical  anil  Scientlflc  Physiupioniy.  IJcinK  a  Manual  of 
Xustraotlon  in  ibv  Knowledge  of  tbu  Humoii  Pliysiognotuy  &ii(l  Orgaiium. 
By  Marv  O1.M8TKD  Stanton,  uulhor  of  "A  Practical  and  Sclciiiific 
Treatise  on  Pliygiugnniuy "  ;  "A  Cliart  for  the  Delineation  of  Mental  and 
Physiological  Cliaracterlstic«,"  etc  With  au  onlline  of  atudy,  glossary,  and 
claMlfied  sni^estire  questions  and  elaborate  aids  to  the  study,  togetlier  wlUi 
original  articles  upon  vital  subjects  by  distlnpai«>bed  authorities.  SECo:tp 
Editio.v,  Revised.  Profusely  Illustrated.  Royal  Octavo,  over  laH)  i>age». 
Cloth,  •4.00 ;  Sheep  or  Half-Bussla •».00 

Journal  of  Laryngology,  Rhlnology,  and  Otology. 

An  Aniilytioal  Record  of  Curicul  IjliciuHirc  Relating  to  the  Throat, 
Nose,  and  Kar.  Ixsued  on  the  First  nf  Each  Mouth.  Kdlted  by  Dr.  Norris 
■WoLriswuEff.  of  London  ;  Da.  John  Macintyhe.  of  Glasgow,  and  lin. 
DtTNDAS  Grant.    Price,  per  year.  Inclusive  of  jtosiaffc SOs.  or    S.OO 

For  sluclo  copies,  howerer,  a  charge  of  2s.  Od.  (AO  oenU)  will  be  made. 

The  Medical  Bulletin. 

A  Monthly  Journal  of  Medicine  and  Surgery.  Edited  by  JOBN  V. 
Sbokscakkr,  M.J)..  LLD.  Articles  by  the  best  practical  writers  pro- 
carnble.  Kvery  article  as  brief  as  Is  omiistent  with  the  preservation  of 
Its  scientific  value,  Thernpoutio  notes  by  the  leaders  of  the  medical  pro. 
fession  thronphout  the  world.  Snbscribe  now.  Terms,  per  year,  in  advance 
in  United  States,  Canada,  and  Mexico t.oo 

In  England  and  Australia,  A  shlMlnga;  France,  6  bmnoa;  Japan,  1 
yeti;  Gemi&ny,  5  mark*;  Holland,  3  florins. 

The  Universal  Medical  Journal. 

A  .Monthly  Magazine  of  the  Progress  of  Kvcry  Branch  of  Medicine  In 
AU  ParU  of  the  World.  Edited  by  Ciiahi.f.s  E.  Sajoi's,  M.D.,  Kditor-lu- 
Cblef  of  the  "Annual  of  the  Universal  Medical  i^cionccs."  Subscription 
Price,  In  United  Statea,  per  year B^M 

In  other  countries  of  the  Postal  Union,  8s.  Sd.  or  10  fr.  SO. 


nONTOOriERY— Practical  Qyncecology. 

11\  E.  K.  MoNTOOHKRV.  .^.M..  M.I),  I'rofesaor  of  CIlDlcal  Oynsecolngy 
in  the  Jefferson  Medicul  <  ollcge,  Philudclphia,  etc.,  elc.  In  one  Boyal  Octavo 
volume.    Thoroughly  Illustrated.    Ix  Pbepabatiow. 

PACKARD— A  Practice  of  Surgery. 

Teit-&>ok   for  Htudenlx   anil    T'  ;  «.     By  JoHN  H.  PACKARD, 

A.M.,  M.I).,  Surgeon  to  thr  Pennsviv  tiiland  to  St.  Joseph's  Hus- 

pltal,  Philadeliilila  :  McuiImt  of  the".\i  1  irlciil  AssocLitlon  and  of  the 

American  Medical  .\ssoctatlon  :  formeriv  xrung  Assistant  Sargcon  V.  8. 
Army  (IWl'ft^l.  etc..  etc.  In  one  large  Boyal  Octavo  volume.  Uandsomely 
Bliutrated.    iK  Pkkfakation. 


|9~Ail  purchasers  In  Canada  must  pay  Custom  duties  in 
addition  to  the  above  prices. 
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